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every 
type of 
movement 


for scientific 
instruments 





No. 503 M 


Meters POINTERS 
Electric clocks DIFFERENTIALS 
Telephones PINIONS 


Time switches SPINDLES 
Recorder clocks WORMS 


Gauge movements WHEELS 


ESCAPEMENTS 
COMMUTATORS 


Synchronous motors 


Measuring instruments 


= . 
The British Sonceboz Co. Ltd. [ Prepayments 
VICTORIA ROAD - SOUTH RUISLIP - MIDDX. | Relays 
Tel.: VIKING 5626/5627 r 


. ne 
Be id i fe 


i 
In association with SOCIETE INDUSTRIELLE DE SONCEBOZ, S.A., SWITZERLAND 


ITALY U.S.A. 
Carlo Caglioni Société Industrielle de Sonceboz, S.A., Ufficio di Milano, Via Mac. Melloni 70, Milano. Alina Corporation, 122 East Second Street, Mineola, L.I., N.Y. 
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nsteementation 


Ernest Turner instrumentation at the BBC Television transmitter, London. 


Ernest Turner electrical measuring instruments represent the highést standards of design 
accuracy and workmanship. Clean lines, easily-read scales and attractive appearance 


combine with technical quality to present precision and industrial grade instrumentation 


in a wide variety of types, ranges and dimensions. 


Full details of all Ernest Turner instruments are given in Catalogue No. 85, available upon 


request. 


ELECTRICAL INSTRUMENTS LTD 


HIGH WYCOMBE - BUCKINGHAMSHIRE =: 


ENGLAND 
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level control and indication 
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OUTLET 1 QUTLET 2 


ty te Fielden. 


CAPACITANCE METHOD 


Send for details of this complete range of level indicators and 
recorders used throughout the world to answer almost every 
level problem involving any liquid or free-flowing solid regard- 
less of conductivity, insulating value, density or corrosive 
properties. 
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CONVEYOR 
































@ Simple to install. 
@ Single or multiple units for centralised indication and 
control. 
FA @ Up to 250 feet of cable length between controller and 

2 sensing electrode. SEND FOR CA mele 
| @ No moving parts in the container. = 
| @ Over 100,000 installed throughout the world. + fa 
4 % Please send me your 12 page catalogue a 
; @ of instruments for level control and @m 
4 The range includes the famous indication. 4 
fe ba 
. I EK I OR LEVEL CONTROLLER . il ae - 
" eas 7 ADDRESG........ = 
fe T 2 « eee ws 
(3 E LS O R LEVEL INDICATOR ve. * 
: REGD. Be ks isis aid amiaenicoaieatecbapeoan ieee wt 
: _. ATTENTION OF = 
; bd EAE eee = 
4 4 TT5/IP - 
SERRRERRERR REL SHLAA RAS 

FIELDEN ELECTRONICS LTD - WYTHENSHAWE - MANCHESTER Phone: Wythenshawe 325! (4 lines) Grams: Humidity Manchester Indicating 
'D ALSO AUSTRALIA, ITALY AND CANADA Branch Offices: LONDON, WALSALL, STOCKTON-ON-TEES, EDINBURGH (A. R. BOLTON LTD) Recording 
Agents throughout the world AND DUBLIN Control 
ND 
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but one thought- 
in common... 
















All are different men, with different 
jobs, different skills and different problems. 
Some think in terms of speed, othersin terms 
of precision, but all have one thought in 
common—RELIABILITY ...the unequivocal 
reliability found in Hoffmann bearings. 


For over 6O years Hoffmann have 
been producing ball and roller bearings. 
Throughout these years research has been 
continuous—research into suitability of 
materials, aptness of design, methods of 
manufacture. 


Daily many thousands of Hoffmann 
bearings are produced—some will aid speed, 


others will give precision or smooth- BALL & 


f t—but all h that 
saith tn aaeaaia-AaCRY. ROLLER | EA RINGS 


HOFFMANN 


THE HOFFMANN MANUFACTURING CO LTD., CHELMSFORD, ESSEX - TELEPHONE CHELMSFORD 3151 + TELEX NO. 1951 
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PLUG GAUGES 












PILOT pioneered, in the search for quality and reliability, 
the solid drawn high-tensile heat-treated anodised 
aluminium handle which has never been known to break 
in service. Thus overcoming the serious drawbacks of 
cheaper types which frequently failed in use. A cheap 
handle is extremely dear if it either lets the gauge end 
go, splits, or breaks under shop conditions bringing 


production to a standstill. 


PILOT handles are anodised in five colours:- Red, Green, 
Blue, Amber and self-colour for ease of identification 
in use. Such practical considerations lead to reduced 


gauging costs .... if you specify PILOT 












“PRACTICALLY” PERFECT 


THE PILOT PLUG GAUGE CO LIMITED + SWALLOW ROAD 





COVENTRY + PHONE: 87341/2 
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PILOT PRACTICALITIES 6. 

A series to acquaint engineers with the very practical 
advantages of PILOT plug gauges which 

reduce gauging costs. 
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Switches 


cuenta For Instrument and Electronic Applications 
% Cat. No. 81058-BT Cat. No. 81046 Single Cat. No. 81055-B-BP 
Double Pole Double Pole Single Throw. 2 Double Pole Single 
Throw 2 Position Position Lever Type. Throw 2 Position 
Lever Type Back Back Connecting Lugs Insulated Lever Type. 
Connecting Lugs Back Connecting Lugs 
The exacting conditions of service demanded by modern 
~ 

















techniques in electronic equipment and instrument develop- 
ment are fully matched by this new range of ARROW 
bakelite enclosed switches. 

Their main characteristic is the maintenance of low contact 
resistance after considerable life. 


Circuits available S.P.S.T., $.P.D.T., D.P.S.T., D.P.D.T 
* BIASED ACTION SUPPLIED FOR ALL CIRCUITS. 
Maximum rating 3 amps at 250V AC/DC. 


ARROW 








Write today for full particulars of these instrument switches. 





ARROW ELECTRIC SWITCHES LTD - HANGER LANE - LONDON .- W.5 
A22 
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specify 


gold 
bonded 
germanium 


diodes 


HG5003 is designed to meet CV7127 
Fast recovery and low hole storage 
High forward conductance 

Low reverse leakage 

High peak inverse voltage 


Made in Glenrothes, Scotland, the Hughes range of 
silicon and germanium diodes are subminiature devices 
with extremely stable electrical and mechanical 
characteristics. These diodes are specially designed 
and constructed to meet the most exacting require- 
ments of military or commercial applications. They are 
double wire ended and fusion-sealed in a subminiature 
one-piece glass envelope to ensure complete isolation 
of the active elements from damage or contamination, 
The small size, combined with rigidity of construction 
and small mass of the elements, enable them to 
withstand successfully physical shock and vibration. 


Qualified engineers in our Research and Development 
laboratories at Glenrothes are available to help with 
your application problems. 











Continuous ratings 25°C Characteristics 25°C 
Max. Reverse Volts Max. Forward Current Max. Volts Drop Max. Reverse Current 

HG5001 100 80 mA 8 v @ 100mMA 5uA @—50V 

HG5002 70 80 mA 8 v @ 100mMA 5uA @—50V 

HG5003 100 80 mA 8&v @ 100mA 25uA @—50V 

HG5004 70 80 mA 8 v @ 100mMA 25uA @—50V 

Actual | HG5005 100 80 mA 8 v @ 100mA 50uA @—50V 
on HG5006 70 80 mA 8 Vv @ 100mA 50uA @—50V 
HG5007 40 80 mA 8 v @ 100mA 5uA @—30V 

HG5008 40 80 mA 8v @ 100mMA 25uA @—30V 

HG5009 40 80 mA 8v @ 100mA 50uA @—30V 





Home and Overseas enquiries to: 


ee ee Oe Kato ie 2 en eer bre a 


# HUGHES INTERNATIONAL (U.K.) LTD . 


KERSHAW HOUSE, GREAT WEST ROAD, HOUNSLOW, MIDDLESEX - HOUNSLOW 5222 
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Mok td 
Smiths Servomotors and Synchros 
have won a reputation for outstanding 
performance, precision and reliability. 
standard sizes 07, 10, 11, 15 and 18 

and special windings can be 

provided at short notice. Write today for 
Performance Data and full details. 
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LEVELTRO|A 


REGD. 


for CENTRALISED LEVEL CONTROL 


Sets new standard of sensitivity, stability and reliability in level detection of flour, 
meals, grain, wheat etc., and all liquids. Stability within 0.5 pf. maintained over long 
periods. Special Duty Electrode systems eliminate worries of ‘build-up.’ Can detect 
level changes with remote electrode systems up to 500 feet from controller with no 
electronics in electrode head or on container. Standard cable lengths up to 35 feet. 
Specially designed dust and weatherproof cast iron case. ‘Fail to Safe’ high or low 


level on standard instruments. 


DIFFERENTIAL 


RESET POINT 


y 


* One instrument can replace 


two of fixed differential type 


* Eliminates over-working of 


pumps, motors etc. 























This capacitance operated instrument is 
used with a vertically mounted Electrode 
system in containers of all types up to 
60 ft. in depth. Can be used with flour, 
powders, free-flowing solids and liquids. 
Local indication provided, remote indi- 
cation any distance from controller. 
Sets new standard in continuous level 
indication. Independent of mains and 
temperature variations. Near linear scales 
which are calibrated to customers’ re- 
quirements. Control unit housed in dust 
and weather-proof Cast Iron Case. 


MULTIPOINT UNIT from 5 to 50 
points for centralisation. 


iid , , » 
SIMPLE to operate. SIMPLE to instal. Famed” uw lw 


Write for details. 


THOMAS INDUSTRIAL AUTOMATION LIMITED 
ALTRINCHAM - CHESHIRE - Tel: ALTrincham 2321/2-2339 - Grams: “ELECTRONICS” 


BRANCHES: 


LONDON ;: GLASGOW - BIRMINGHAM «: BRISTOL 
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That is just what AlconSolenoid and 
Air Operated Valves are doing for 
firms all over the world. Sizes from 
tz in. to 8 in. bore for pressures up to 
1,500 Ib. p.s.i. and temperature up to 
300°C. Bronze, Cast Iron, Steel and 
Stainless Steel bodies and trim avail- 

able. Shut-off, 3-way and 4-way types. 

To control air, gas, oil, water, chemicals— 
anything that flows. 

MIDGET TYPE ACO. Used all over 

the world for control of domestic oil 
burning. Sizes up to j in. B.S.P., with 
self-contained by-pass if required. 

TYPE AC. Normally closed, opens when 
electrically energised. Sizes from |4 in. 
to 3 in. bore to control gas, air, oil, etc. 
TYPE ACP. Servo Operated Piston Type. 
Will handle liquids and gases at high 
pressure with a small expenditure of 
electrical power. 

TYPE AOD. Heavy duty air operated 
units, individually designed for control 
—, beyond capabilities of 
Solenoid types. For pressures up to 

1,500 p.s.i. Sizes ¢ in. B.S.P. - 8 in. bore. 


ALEXANDER CONTROLS LTD 


REDDICAP HILL, SUTTON COLDFIELD, WARWICKSHIRE 
Telephone: SUTton Coldfield 5227-8-9 
A MEMBER OF THE CONCENTRIC GROUP OF COMPANIES 








i A ean eg q 


Midget Type ACO 
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Thermocouple Alloys by- 


SD Fi 


Thermocouple alloys can only do as they are 
done by. Stability and long life in service 
are not achieved if anything is left to chance 
at the manufacturing stage. 

Thermocouple alloys ‘done by’ British 
Driver-Harris ‘do’ sterling work in all sorts 
of industrial temperature measuring appli- 
cations. The range of alloys including T1* 
and T2* (the only British-made base metal 
thermocouple for use up to 1100°C) is 
suitably all-embracing. 

Something you can only find out by 
actually putting us to the test is what we 
mean by that much overworked word, 
“service”. If you are in the market, in how 
ever small a way, for thermocouple wire or 
strip, it would almost certainly pay you to 
find out. 

T1 *and T2* are wires of the nickel-chromium/ 
nickel-aluminium type for use at high temp- 
eratures and conform to the British Standard 
Specification 1827:1952 within the usual 
tolerances. They also meet the requirements 
laid down in Air Ministry Specifications 
1632 and 1705 covering extensions leads. 
Special Advance* wite (60/40 copper- 
nickel) is for use with copper up to 400°C 
and with iron up to 900°C. The EMF 
requirements of these two combinations 
vary according to individual specifications. 
Special Advance* wires can be selected in 
most cases to meet these varying demands 
within the usual tolerances. 

Matched Advance* Iron Wires The non-avail- 
ability of a Standard Iron and the variation 
of EMF properties experienced with different 
iron supplies result in some difficulty in re- 
producing thermocouple EMF properties. 
To overcome this difficulty we are now able 
to provide a Special Iron wire matched with 
Special Advance* to meet certain standard 
EMF requirements within the normal 
tolerances. 


*Registered Trade Mark 


NICHROME 
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BRITISH 
DRIVER-HARRIS 
co LTD 


CHEADLE HEATH, 
STOCKPORT, CHESHIRE 


If you are interested in thermocouple alloys, then you may like to have a copy of 
Data Sheet No. 2 for reference. 
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SHELL USE EQUIPMENT AT SHELL HAVEN 


Illustration shows three of four 6 x 8 Crosby Relief Valves together with Masoneilan 


Liquid Level Transmitters mounted on each of three Butane Storage Horton Spheres at 
Shell Haven. These relief valves protect the tanks from overpressuring. 

The level instruments transmit the level of fiquid Butane in the Spheres back to 

the Receiver in the control room. The reliability of this equipment 


is thus exemplified once again by one of the major oil companies of the world. 









IMPORTANT ANNOUNCEMENT 
Details are now available of the 







Crosby portable self-contained Safety Relief 





Valve Test Stand for Works or 





Site test purposes. 









CROSBY VALVE & ENGINEERING CO. LTD., CROSBY WORKS, WEMBLEY, MIDDLESEX 
CHWR/1960/la Telephone: Alperton 2311 
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COAXIAL LINE OSCILLATORS 



































, Beh So SESS ee 
These oscillators employ low voltage, Type Valve Frequency | Reset Accuracy | Calibration ae. 
plug-in klystrons in coaxial line cavities No. Used | “Antes in Mc/s Accuracy | atNPluginmw | 
covering the frequency range 1.30—12.00 — a 
kMc/s in three separate units. Each unit os pad 5 | Tto 12 — : 0.1% 0to5 | 
is equipped with a 0—100db built in 
attenuator, and gives extremely high 4 ps & | 4to7 | aang , 0.1% | 2tod 
stability and calibration accuracy over 
i bs CLC CV 1.3 better Py ° 

a broad frequency band. A simple en 2-4 2116 to 4:5 than +3 0.1% 20 to 5 
graved scale giving attenuation calibra- ae fe a 
pop 2 ae ee 2-4 and ho Frequency Stability 

, the sie AS a UNCAID- Under Normal Laboratory Conditions : 2 parts in 10° 
rated output attenuator for set-level Under Carefully Controlled Laboratory Conditions: 1 part in 10° 
purposes. % This is a minimum figure. Details of final test figures will be published shortly. 





THE 


GROUP OF COMPANIES | 


This is one of a series on 
instruments and components by 








W. H. SANDERS (ELECTRONICS) LTD 


GUNNELS WOOD ROAD °« STEVENAGE’ HERTS 
Telephone: Stevenage 981. Telex 82159 Sanders Stev. 
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Cnneuncing the 


DRAWING OFFICE EQUIPMENNI 





A SPECIALISED EXHIBITION 


. where manufacturers of equipment and materials 
specifically produced for use in all types of drawing 
offices—industrial, research, educational, professional, 
national and municipal government— will be exhibiting 
their latest products for the benefit of executives. 


The buyer can inspect the latest equipment and 
materials—most of which will be in actual production, 
fully tested and readily available—shown by nearly 
sixty specialised companies grouped under one roof 
on this scale for the first time. 


At existing industrial exhibitions only a very small 
proportion of the available space can be spared for 
the manufacturers and suppliers of drawing office 
equipment and materials. The visitor is, therefore, 
unavoidably denied the ‘benefit of seeing a truly 
representative selection of these important items. 


Now, for the first time, virtually every drawing 
office requirement will be available for you to make 
side-by-side comparisons of design, price, quality 
and value. Much of the equipment shown will be 
operational so that examination of actual results can 
help you in your selection. 


You cannot afford to miss this 
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MND MATERIALS EXHIBITION 


ROYAL HORTICULTURAL 
SOCIETY’S NEW HALL 
WESTMINSTER 
















Note the dates in 
your diary NOW! Ss 


5th—8th JUNE, 1961 | 


“7 Drawing Office Equipment 
and Materials Exhibition 


Organised by 
U.T.P. Exhibitions Ltd. 
9 GOUGH SQUARE, FLEET STREET 
LONDON, E.C.4 


0 an d i ng e Y e n t Phone: Fleet Street 3172 
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MAGLOY 





supreme in performance « stability * consistency 


Years of research, still continuing, are behind the brilliant, versatile range of 
Magloy magnets offered by Preformations Limited. Exceptional characteristics 
are due to the use of special precipitation hardened alloys treated by the most 
advanced methods known in magnet technology. The extensive manufacturing 
resources of Europe’s most up-to-date magnet foundry assure positive advantages 
for all users. Applications are legion—Magloy magnets satisfy the most stringent 
requirements in electronics, engineering and domestic equipment. 

Preformations Limited offers a unique design engineering service and will under- 
take the research necessary for the development of special magnets to meet specific 
requirements. Write for the Magloy brochure—on company headed notepaper 
please. 


CAST PERMANENT MAGNETS 


Preformations Limited 


ONE OF THE [ Plessey GROUP OF COMPANIES CHENEY MANOR : SWINDON - WILTS 
Telephone SWINDON 6251: Telex 44-385 


® P.M.1 
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SIGNAL 
GENERATORS 
in the 

AUDIO RANGE 





TYPE HI 





Advance COMPONENTS LIMITED 


ee INSTRUMENTS DIVISION Jp 


IT. GD/73 ROEBUCK. ROAD « HAINAULT © ILFORD + ESSEX » TELEPHONE t HAINAULT 4444 
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to be sure 


The ‘Advance’ Types H1, 
J1 and J2 are the most 
widely used Audio Signal 
Generators in Great Britain 
for Research, Development, 
Communications, Servicing 
and Education 


TYPE HI 


Frequency range 15 c/s to 50,000 c/s. 
Sine or Square Wave output. 
Output Voltage (High Impedance). 
Sine Wave, 200 »V to 20 V, r.m.s. 
Square Wave, 800 »V to 80 V, 
peak-to-peak. 
Distortion less than 1% at 1,000 c/s. 


Nett Price in U.K. £30 


Full technical details in leaflet M41. 


TYPE Jl 


Frequency range 15 c/s to 50,000 c/s. 
Output (Sine Wave only). 
Into 600 ohms, 0-1 mW to | W 
continuously variable. 
Into 5 ohms, maximum 0-5 W. 
Output impedance 
600 ohms, unbalanced. 
5 ohms, unbalanced (one side 
earthed). 
Distortion, less than 2% at full 


output. 
Nett Price in U.K. £36 


Full technical details in leaflet M33. 


TYPE J2 


Identical with the Type J 1 but 
with output voltage meter. 


Nett Price in U.K. £42 
Full technical details in leaflet MB33. 
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RADIO &- ELECTRONIC [ 
COMPONENTS | 





S H | ) Exhibitions and Conferences 2 Test Reports 

pecia ag 
New Components @ £Manufacturers’ Publications 

F eatures Activities in the Industry @ Book Reviews 


Some articles that have 
appeared in recent issues 


An Analysis of Failure of Components 
A. A. New, M.Sc., F.R.[.C., A.Inst.P 


Precision Wirewound Resistors 
D. C. F. Bartlett, B.Sc.(Eng.), M.S.M.A. 


Microminiaturization, Reliable Components 
and Cooling Techniques 


G. W. A. Dummer, M.B.E., M.I.E.E., 
Sen. Mem. I.R.E. 


The Multi-channel Magnetic Head 
C. W. Ross, A.M.Brit.1.R.E. 


Potted Components K. A. Fletcher 


Temperature Control for Crystal Pulling 
J. I. Hopley 





- 


Protection of Electronic Equipment Against 
Vibration and Shock 
J. A. C. Cramer, B.Sc.(Eng.) 


The Phototransistor V. R. Chapler 


Aluminium Soldering P. W. Wright 











UNITED TRADE PRESS LTD. 9 GOUGH S@Q., FLEET ST., LONDON, E.C.4 
Telephone: FLEET STREET 3172 (7 lines) 
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TRANSITROL 














Patents 817053 & 819536 


Temperature Controllers | 










TYPE 990: 
Two-position on/off. 


Operating: 
Solenoid valves, 
Motorised valves, 
Contactors. Relays. 
Electric heaters, 


Applications: 
Salt-baths for heat-treat- 
ment of metals. 
Vitreous-enamelling 
furnaces. 

Muffle furnaces, 

Hot-air ovens, 

Drying kilns. 

Crucible furnaces. 
High-temperature 
alarms. 

Extruding and moulding 
machines, etc., etc. 








TYPE 991: 
Anticipatory 


Operating: 
Solenoid valves. 
Motorised valves. 
Contactors, Relays. 
Electric Heaters, 


Applications: 
Extruding machines and 
moulding presses for 
plastics, rubber, etc. 


Die-casting machines, 


Furnaces for crystal 
growing. 


Chemical processing. 
Food packaging 
machinery, etc., etc. 








vom Sdd- 1Os 


DELIVERED 






TYPE 992: 
Proportioning 
(stepless) 


Operating: 
Saturable reactors, 


Applications: 
Electrically-heated 
equipment requiring 
extremely accurate tem- 
peratures, e.g. plastic 
extruders for high- 
quality production, 


Electric furnaces em- 
ployed on research. 


Electronic production, 
etc., tc, 
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Regd. | 


..:zhnhave already 
proved their 
reliability and 
durability to 
thousands 

of firms in 

all industries! 





Comprehensive information from: ETHER LTD. 


Tyburn Road, Erdington, Birmingham 24 :: East 0276-8 
Caxton Way, Stevenage, Herts :: Stevenage 2110-7 


Representatives throughout the U.K. 
Agents in all principal countries. 










TYPE 993: 
Three-position 
(employing any combina- 
tion of the preceding 
control systems). 
Operating: 

Solenoid valves. 











TYPE 954: 
Time-Temperature 
(employine any one of 
the preceding control 


TYPE 995: 
Continuously-acting 
Proportional 













Motorised valves. (with manual! reset) systems). 
Contactors. Relays. 
Electric heaters. Operating: Operating: 





Saturable reactors. 





— Solenoid valves. 
Motorised proportioning 






Applications: Motorised valves. 
For the independent con- valves. Motorised proportioning 
trol of sequential hearing valves 





and cooling or for con- Applications: tne he Relays. 
trolling a floating valve . ectric heaters. 
in Gas-fired or oil-fired Saturable reactors. 
Salt-baths for heat-treat- molten-metal vats. 
ment of metals. 
Vitreous-enamelling 
furnaces. 

Muffle furnaces. 
Crucible furnaces. 
Extruding machines. 
Moulding presses. , 
Die-casting machines Drying ovens and kilns, 
ete., etc. etc., etc. 

















Applications: 
For controlling the rise 
and fall of temperature 
over a given period o 
time in:— 

Lebrs. Pottery kilns. 

Food processing. 
Heat-treatmentofmetals, 
glass, plastics. 
Research, etc., etc, 






Continuously-fed 
furnaces, 























Circle 75 for further information 






OW FERENTIAL 
Cault 


ue oO rm MEF 90 8 









versatility 
in 

PRESSURE — 

MEASUREMENT 










Diaphragm Gauge 








Pressure Gauges to BSS 1780/1951 or to Customers’ Requirements 


HIGH QUALITY CORROSION-RESISTANT MOVEMENTS 
SELF-LUBRICATING BRONZE BEARINGS 

STRICT INSPECTION TO CLOSE LIMITS OF ACCURACY 
ELEMENTS IN BRONZE. ALLOY STEEL AND STAINLESS STEEL 


_— SYDNEY SMITH & SONS 


(NOTTINGHAM) LTD. 


BASFORD WORKS, EGYPT ROAD, NOTTINGHAM, ENGLAND 
Phone: Nottingham 75031/3 Grams: Smiths, Nottingham Telex: Sydsmiths, Nottingham 27-210. 
LONDON OFFICE: Whitt & Chambers Ltd., 6 Lygon Place, London, S.W.1. Phone : SLO 7294 
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THESE NEW H.F. GERMANIUM JUNCTION TRANSISTORS 
FURTHER EXTEND THE AE! RANGE 


RATINGS AND CHARACTERISTICS of these AEI transistor 

j 7 . types are basically similar to the GT 41-43 series as specified 

pd series - revere fF col fet son -~ in AEI Descriptive List DL.4460-1 . . . but with the following 

Regional and District offices, or from the 
Electronic Apparatus Division of AEI. Max. peak or d.c. collector voltage—25V 

Max. peak or d.c. emitter-base voltage—12V 

Max. collector leakage current 15 »A at 25V 


improvements : 


Associated Electrical Industries Limited 


Electronic Apparatus Division 
VALVE AND SEMICONDUCTOR SALES DEPARTMENT 


CARHOLME ROAD, LINCOLN. Tel. LINCOLN 26435 


AS585 
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the World’s 
most 
dependable 
SOLENOID 
VALVE 








The world’s most dependable Solenoid Vaive 
manufactured under exclusive licence from the 
Automatic Switch Company of New Jersey U.S.A., 
by Dewrance & Co. Ltd. 

To be known in Britain as 

Dewrance Asco, the full range covers 


every conceivable aspect of the Engineering Industry. 


Complete technical details are 
freely available together with 
advice and recommendation 


on all control problems. 


Dewrance Asco Solenoid Valves are available 
for immediate delivery at the right price. 


DEWRANCE ES 


DEWRANCE & CO. LTD. GREAT DOVER STREET, LONDON, S.E.1 
Telephone : HOP 31/00 (12 lines) 
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We do what 
we're told in 


VERIDIA... 







Tractable liquids, difficult 
liquids—all are kept under the 
most exacting precision con- 
trol when they are passed 
through Veridia glass tubing. 
The bore diameter tolerance 
permitted in the making of 
Veridia is as close as +0.01 mm. 
This precision is maintained the 
full length of the bore—even ina 
four-foot tube. 


THE USES OF VERIDIA 
As Veridia is not only precision- 
bore, but also resistant to almost 
all acids, hot or cold, it has be- 
come essential in the construction 
of industrial and laboratory mea- 
suring devices. Veridia is also 
widely used for making accurate 
jets, and for extruding and spinning 
plastic materials into threads of con- 
trolled diameter. 


We will be very pleased to 
give you further information 


Veridi 
ericia... 


PRECISION BORE GLASS TUBING 


Please write to: 

CHANCE BROTHERS LIMITED, 

GLASS WORKS, SMETHWICK 40, BIRMINGHAM 
or London Office: 29/30 St. James's Street, S.W.1. 
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Well... we can’t vouch for the 
woman. But we can for the Relay. 
It’s one of the wide range 
commanding attention by 
offering decided advantages in 
every aspect of industrial 
control involving electrical and 
electronic equipment. 

To be specific, it is the— 


TMC ZETTLER (DIVIDE-BY-TWO) RELAY 
TYPE AZ170 


. . @ unique latching relay for the operation and 
release of contacts on successive pulses of the same 
polarity. A cam wheel is stepped at each operation 
of the armature by means of a ratchet and pawl 
mechanism. The contour of the cam is such that a 
simple springset is operated and released on success- 
ive operations. This makes it a ‘‘divide-by-two’’ relay — 


Relay Division E 











TMC ZETTLER RELAYS EXTEND THE ALREADY WIDE TMC RANGE AND MAKE TMC BEST EQUIPPED TO MEET YOUR RELAY REQUIREMENTS 


TMC 


Write now for further information. 
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No woman 





would act 
this way 





about a Relay 
unless... 


and she’s 
an electrical 
engineer 


its essential feature. The armature is hinged on cap- 
tive ball bearings for maximum reliability. Twinned, 
gold-flashed contacts have up to two change-overs 
and operating coils up to 110 volts p.c. It is parti- 
cularly useful for remote control switching. 

The wide range of TMC ZETTLER RELAYS is 
capable of handling power from microwatts to kilo- 
watts. Extreme compactness is achieved in most 
cases. Where space is limited, their choice is destined 
to become a matter of course. 





Telephone Manufacturing Company Limited 
Hollingsworth Works, London, SE21. Telephone: GiIPsy H'll 2211 
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ETHER ‘XACTROL ° 


Potentiometer Recording Controllers, SERIES 200 





TYPE 2000 with on/off control 
Cirele 80 for further information TYPE 2001 with Anticipatory control 
(1% band width) 


PHENOLIC 
MOULDED DOOR 


CONTROL 
POINTER 


PEN-CARRIAGE 


~ MAINS SUPPLY | 
COMPLETE UNIT is y i SWITCH 


MOUNTED TO SLIDE OUT CONTROL UNIT 
AS ONE 


-for ease of service the amplifier is a plug-in unit 


ETHER ‘XACTROL’ Potentiometer Recording Controllers 
are high-quality instruments, of the very latest design, for accurately controlling 
and measuring temperatures of — 200°C. up to +2,000°C. They are equally suitable 
for measuring variables, such as speed, strain, pressure and hydrogen-ion concentra- 
tion, as well as any other quantity that can be expressed as an electrical signal. 


fro 


* SIMPLICITY OF DESIGN * EASIER RANGE CHANGIN «GRI 


iF provide EVEN HIGHER STANDARDS OF PERFORMANCE | 


SALIENT * Unique Zero-load & Zero-differential control system 
FEATURES * 6 calibrated scale * Small panel cut-out 103” 93" | 
00 INCLUDE! * Patent Ink Cartridge * Front control-point setting 


CABLE 

CONNECTIONS 

POSITIONED FOR 
ALL-STEEL WELDED CASE ; WALL+ MOUNTING OR 

PANEL-MOUNTING 


UNIQUE ZERO-LOAD 
& DIFFERENTIAL 
CONTROL SYSTEM 


LINEAR SLIDE-WIRE (Patent applied for) 


HAVING 1.000 CONVOLUTIONS 


ms % SPECIALLY DESIGNED 
INK CARTRIOGE - ™ BALANCING. MOTOR 
n WITH PRECISION 
p GEARBOX 


a 


PEN 
CARRIAGE 


; r % 7 d 
‘ ef y . * F \ 
- . . : 4 
.. e = e ; 8 
* . bs. >. % B ; 
* » \ % Se ~\ - ‘ ym % ‘ 
‘, ‘ - * | rs 
a : *% a 4 | { 
CHART ——* ‘ ao » || , 
TEAR-OFF STRIP . . She ~~ F ,? ae ‘ 
Ms ‘ On. \ ; | i/{ F i 
ie * : ee 4 ‘ 4) | ‘ . 
‘. if ‘ ; F my, 
; pe ~ — SYNCHRONOUS 
“a 4 & - ae CONVERTER 
CONTROL \ ‘2 | A ‘ a 
j } oo ee 


A 


SETTING KNOB 


4 
‘ . 
* » 
6 inch CALIBRATED Xa 
¥ 


CHART 


AMPLIFIER 
GAIN CONTROL 


CHART a CALIBRATION 
WIND-ON » PLUG-IN PRINTED-CIRCUIT ADJUSTMENT 


RANGE-CHANGE UNIT 


An exclusive feature of the ETHER‘XACTROL’ is the unique 
_ ZERO-LOAD & ZERO-DIFFERENTIAL CONTROL SYSTEM 


(patent applied for) 
—which totally eliminates the use of 
mechanically-operated linkages and snap- 


enittn antitiien Please supply, without obligation, full details of the 
FILL IN ETHER ‘XACTROL’ 


e ZERO DIFFERENTIAL AND 
* WIPING-ACTION, continuously- 
cleaning contacts 


F 
t 

¢ ZERO-LOAD even at control point 
| ¢ ADJUSTABLE OVER FULL SPAN 


|from £ i 25-0-0 ' BURN ROAD, BIRMINGHAM, 24 (East 0276-8) 


deli d XTON WAY, STEVENAGE, HERTS. (Stevenage 2110-7) 
meteeen ( 4 ESENTATIVES THROUGHOUT THE U.K 
AGENTS IN ALL PRINCIPAL COUNTRIES 








IN’ «GREATER ACCESSIBILITY * EASIER SERVICING & INSPECTION 
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Well-engineered 


CASES 


7 Range of ‘CH’ cases doubled 


All sizes from 4 to 16 units 
available. 


* Two alternative depths I!” or 
16”. 





%& Two-colour trim, top and 
bottom. 


— Recessed front and rear 
panels. 
Completely reversible for 
>. ¢ Punched holes on international back-to-back mounting. 
centres to accept fixing of 
either quarter UNF, BSF or . Chassis slides can be fixed at 
OBA screws as required. any level. 


INSTRUMENT RACKS - CABINETS - CASES 
CONSOLES - PANELS - CHASSIS UNITS 


erout DATUM METAL PRODUCTS LTD. 


COLNE WAY TRADING ESTATE - WATFORD-BY-PASS - WATFORD - HERTS 
DCc/I Telephone: Watford 2235! Telegrams: Datum, Watford 


M.LP. 
THERMETER 


The most versatile electric thermometer 
ever made. Measures surface gas or liquid 
temperature in a few seconds. Small 
enough to go in a pocket, yet with a long 
enough scale to give accurate measure- 
ments. Temperature is read direct on a 
3 in. anti-parallax scale. 


A member of 

















Price £22 I7s. 6d. complete 
with self-aligning probe and 
carrying case. 


For further details please write to 
MAIN DISTRIBUTORS: 


CHARLES ELEY 


& SONS 
20 and 30 NOTTING HILL GATE 
LONDON, W.II 
Tel.: BAYswater 7474 and 1088 





_ 
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NEGRETTI 





122 Regent Street, London W.1 


Circle 83 for further information 








**On plant’? mercury -in-steel 
air-operated proportional tem- 
perature controller. 

Publication No, R39 





**On line” air-operated receiving 


controller, Publication No. R31 





Mercury-in-steel air-operated temperature transmitter 
with Polyester resin glass-fibre cover, stainless steel base, stem and 
bulb. Publication No. T39. 


High thermal response. Wide range of temperatures. 
Standard output air pressure, 3-15 p.s.i. Small and compact. 


NEGRETTI & ZAMBRA 


The name that means precision all over the world 


& ZAMBRA LIMITED 
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introducing VERIFLUX a new amplifier from ALTO 

















saat | Ta] F 
ka x sale hes SS es ay, j - %& Outputs 0-15 mA 
Pe! ~ Ee? H io and 0-50 mV 
LA % One, two or three 
flow ranges 
{ 
’ 


%*% Indicating  milli- 
ameter for set. 
ting-up and check. 
ing incorporated 


% Built-in meter for 
setting - up and 
check - calibration 

procedures 











Printed circuit construction, direct 
output for potentiometric and deflection 
instruments and up to three flow ranges are 
some of the advanced features of this new 
amplifier for use with the ALTOFLUX 
FLOWMETER. 

Reliable, easy to maintain and cheaper than 
the Altoflux model which it replaces. 














BRIMSCOMBE 
Nr. Stroud, Glos. 
Tel. Brimscombe 3022/3 


INSTRUMENTS 


(GREAT BRITAIN) LIMITED 











Golour Goding at his finger tips 


The AEROSOL method is quick, clean, economical 




















The portable aerosol pack containing special colour coding paint 
that will adhere to almost any material under the most difficult 
conditions. 

Faster, cleaner, saves time, material and labour. 

No messy brushes, paint pots or wastage. 

Available in blue, red, yellow and many other colours. 

One 16 oz. can will code many tons of material—hundreds of 
package units or storage bins. 

Useful for bulk materials, tools, dies, stock bins, pipes, electrical 
equipment, etc. First Aid and Fire Fighting equipment. Stencil- 
ling or touch up. 

Large 16 oz. size aerosol only 13s. 6d. each—quantity discounts. 


INDUSTRIAL 
AEROSOLS LTD. 


2 Parkhurst Rd., London, N.7 
NORth 1639/2275 





@ @ @ Aerosols for Colour Coding Paints, Silicone Mould Release, 
Rust Inhibitor, Penetrating Oil, Clear Lacquer, Lubricating Oy 
Gear Shield, Degreasing Fluid, All-Purpose Solvent, Cutting Oil. 





Send for catalogue and price list 


— 
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STABILIZED 


— SINGSOIDAL- 
VOLTAGE 


VOLSTAT 


Continuous and Automatic Stabilization 


the CVH RANGE 


Advance constant voltage transformers are available 
in the CVH range with low harmonic distortion in the 
output waveform, ideal for use with precision equip- 
ment sensitive to power frequency harmonics, and 
also with all equipment requiring a constant voltage 
sinusoidal input. 

In most applications the harmonic distortion 
present in the output waveform will not exceed 3%. 
Under the most unfavourable conditions this figure 
will not rise substantially above 5%. When used with 
a rectifier to provide a d.c. supply, the characteristics 
of the system are identical to the normal mains 
source and particularly close regulation of the output 
is obtained. 


Rapid Response Time 
Current Limiting Characteristic 
Compact Design 


No Moving Parts 


No Routine Maintenance 














| | Nett Price 

Type | t/P V Range |O/P Vr.m.s.| Watts pf. | in U 
CVH6OA | 190-26050~ | 240 | 60 | 100 £10100 
CVHIIA | 190-26050~ | 230 | 125 100 £17 00 








420 | 100 | £37 00° 


750 | 100 | £68 00 


CVH4WA | 190-26050~ | 230. 





CVH750A | 190-26050~ | 230 
1500 | 1-00 | £99 00 


CVHISOOA | 190-260 50 ~ | 230 


| 


| 
CVH3000A | 190-260 50~ | 230 | 3000 | 1-00 | £185 00. 
| 











6000 | 1-00 | £355 00 


CVH6000A | 190-260 50 ~ | 230 























Advance COMPONENTS LIMITED 
—— ENE 


ROEBUCK ROAD « HAINAULT * ILFORD * ESSEX * TELEPHONE : HAINAULT 44446 


@eeeeeeseseeesk8@eee?eeee8ee ®@ 
ITI/Da 
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ototherm ~ 


The DIAL THERMOMETER 














OVENS 


THE BRITISH ROTOTHERM CO. LTD., Merton Abbey, London, S.W.19. Tel. LiBerty 766! (6 lines) 





BI-METAL - MERCURY-in-STEEL 























emer 





VAPOUR PRESSURE 


LABORATORIES 


















a new approach to 
oxygen analyser design 


gives faster response, safer and easier operation, 
greater reliability and accuracy, wide range- 
flexibility, extreme ruggedness 


An all-British analyser designed specifically for arduous 
chemical plant service. 

Faraday’s direct method for measuring magnetic susceptibility has 
been modernised to give a rapid and specific measurement free from 
the technical snags of the magnetic wind principle. The delicate 
suspension is replaced by rare metal, providing a virtually 
unbreakable measuring system. The analyser is ideal for boiler 
control and chemical process use. 


* F.S.D. 1% to 100%, in six ranges 

* Rapid response—95°,, response to input step-change achieved in 8 seconds 
with maximum sample flow-rate 

* Metal dumb-bell suspension proved against shocks of 2,000 g 

* Unaffected by viscosity, thermal conductivity and density, and insensitive 
to tilting and changes in sample flow-rate 

* Proved by years of plant use 


DCL EYLSZNLESA Oxygen Analyser, type 83 Y- 


Full details and expert technical advice from 


SERVOMEX CONTROLS LTD. (Chemical Instruments Division) CROWBOROUGH SUSSEX Crowborough 1247 
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eLECTRO 
sieti 





A FULL RANGE OF A.C.& D.C. 


SOLENOIDS 


strated technical data sent on request: PROMPT DELIVERY 








61 ECTRO METHODS LTD.. General Products Division, CAXTON WAY, STEVENAGE, HERTS. 
one: Stevenage 2110-7 










Joy, CO\L BOBBINS 


MERS 
RE wa" « 
VATU i, 





Ever thought 















- MINIMOULDINGS 
MINICASTS IN NYLON 
in Zinc Alloy? 


mes. cutes | SAVE UPTO HALF VOUR COSTS / | 
CUT WINDING AND HANDLING COSTS 


PRECISION ACCURACY - UNIFORM QUALITY 


sera, er educed oF GREATER DIELECTRIC STRENGTH 
climmipmtails today! ONE-PIECE CONSTRUCTION (cannot come apart) 


GREATER RIGIDITY 







Write for fully Bobbins to suit square stacks of standard MEA laminations 
explanatory available from stock. Initial range sizes 21 (RCL 421), 
literature 187 (RCL 450), 262 (RCL 531) and 218. Others subject to 
aA OF Fay Serene. a # oe, yong a — Fa 
mG « i) ‘ parce oul ings tor bearings, ’ ashers, on 
a tors, Gears, Insulators, Rivets, Screws, 
LC GEORGE GOODMAN LTD _ mies Geary, insulators,” 
ROBIN HOOD LANE - BIRMINGHAM 28 . Telephone: SHIRLEY 4491 






























REXOTHERM 1202 


The instruments illustrated 
here are just a few from 
the famous 


REXOTHERM BIMETAL RANGE 


Many other types available from stock. 





If you want good thermometers at reasonable 
prices, please write for Industrial Instrument 
















List to REXOTHERM 1205 
CHARLES ELEY & SONS, 
20 & 30 NOTTING HILL GATE | 


LONDON, W.I1  BAYswater 7474 & 1088 


REXOTHERM 1000 
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If you're interested 
in automatic process 
control... 


... you'll be interested in our latest catalogue 
No. 224A, with its 40 pages of detailed 
information on the design and application of 
Blakeborough Hammel-Dahl Control Valves. 
This publication is the only one of its kind 
produced entirely in this country for markets 
outside America, and has received favourable 
comment in the U.S.A. Together with a 
companion booklet, No. 198B, it deals 
comprehensively with one of the most advanced 
and most widely used ranges of control valves 
in the process field. 





COPIES POST FREE. APPLY ON BUSINESS HEADING TO: 
J. BLAKEBOROUGH & SONS LTD., 

CONTROL VALVE SECTION, SPRINGFIELD WORKS, 
GREETLAND, NR. HALIFAX, YORKSHIRE, 
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DEVELOPED FOR 


RYOGENICS® 


This servo operated control valve 
was designed and manufactured 

by Cockburns of Cardonald for 
service with Liquid Oxygen at 

900 p.s.i. and MINUS 183 C. 
Cockburns of Cardonald have the 
experience and technical resources 
to design and manufacture valves 
for service under the most 


exacting conditions. 


COCKBURNS 


CARDONALD, GLASGOW, S.W.1. 











liford - 








High 

Precision 

Size 15 
Compensated 


Resolver 
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105D2V 


The 105D2V is a high precision, high impedance Size 15 
Resolver with a resolution error of 0.1°% and feedback 
or compensation windings on the stator for application 
in high performance computer systems. 


This Resolver (USA BU-ORD MARK 4—MOD | 
RESOLVER) provides accurate trigonometrical func- 
tions of a given input voltage or is used to interchange 
rectangular and polar co-ordinates. It can also be used 
as an accurate synchro in four-wire data transmission 
systems and as a precision phase shifter. 


Through-bore construction is employed and every 
winding is terminated at an isolated screw type terminal 











block thus eliminating all internal connections. 





TECHNICAL SPECIFICATION 


Number of windings ... 


Excitation winding... 
Excitation frequency ... 
Voltage Rating 

Test Voltage ... seks 


Input Impedance, Nominal ... 


Transformation Ratio 
Phase Shift 

Resolution Error 

Null Point Error 

Total Null Volts 
Fundamental Null Volts 


Tuned Impedance, Nominal... 


D.C. Resistance (Nominal), 


ohms 


Moment of Inertia 
Weight ... ‘ 


Operating Temperature Range 


Stator sae 
Rotor ia & 
Feedback ... 2 
Stator 

400 c.p.s. 

26/26 volts 

15 volts 

480(+ 15 %)+j2500(+ 10%) 
0.98 + 0.01 
8.5°+0.5° 

0.1% 

5 mins 

15 mV 

8 mV 

10,000 ohms 
390 Stator 

320 Rotor 

520 Feedback 
9.25 gm cm2 
6.2 ozs 

—55 +75°C 





KETAY LIMITED 


Eddes House + Eastern Avenue West - Romford « Essex 


Telephone: Seven Kings 6050 


Overseas Sales Organisation: Plessey International Limited 


Essex + Telephone: Ilford 3040 


@K13A 
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New Technique 
with Established Methods 


Prothrombin time measured photo-electrically 


Both Quick’s and Owren’s methods for the deter- 
mination of prothrombin times are well established 
in medical circles but the introduction of the “EEL” 
Prothrombin Meter has brought accuracy quite 
unobtainable with visual assessments. This photo- 
electric method also eliminates the constant 
cleaning essential with electro-mechanical devices, 
and the provision of expendable test tubes further 
reduces the need for spending time on this irksome 


task. 


Construction 

The instrument accommodates two test tubes 
for containing the blood plasma and 
reagents. It incorporates a thermo- 
statically controlled unit 
into which the tubes are 
placed, light source and 
optical system to measure 
light transmitted through 
the samples, twin meters 
to measure the increasing 
turbidity and a relay con- 
trolled cut-out to stop the 


time counter automati- 


“EEL” Prothrombin Meter 


cally when the end point 
is reached. 


The two test tubes and identical measuring 
units permit either separate or duplicate tests to be 
made at the same time, although such is the 
Prothrombin Meter, 


“EEL” 
duplicate tests are seldom required. 


accuracy of the 





Operation 

The instrument is switched on and the necessary 
reagents added to the sample, the test tube being 
taken from a water bath. As calcium chloride is 
added to the sample, the time recorder is started. 
The tube is placed in the instrument and the meter 
set toacalibration mark after which the relay switch 
is put to “read”. Upon coagulation a turbidity 
develops which will move the needle on the scale 
from its pre-set position to a point where the relay 
will actuate the automatic cut-out, leaving the 
prothrombin time indicated in seconds on the time 
counter. This apparatus is guarded 
against accidental altera- 
tion of this reading, once 
obtained. After the test 
has been started the opera- 
tor may leave the instru- 

ment for other work. 
The “EEL” Prothrom- 
bin Meter works from a 
mains power supply of 
230 volts a.c., is com- 
pletely portable and well 
tested, 60,000 


determinations _ having 


over 


been carried out in a routine laboratory. 


Further details are readily available from the 


manufacturers. 


Telephone No.: Halstead 2461 


EVANS ELECTROSELENIUM LTD., Sales Division, 93 St. Andrew’s Works, Halstead, Essex. 
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Precision Wire-Wound Resistors 


If you are a designer or engineer 
in computer circuitry, instru- 
mentation or any other field of 
electronics you will find this 
McMurdohm Resistor’ technical 
catalogue invaluable. Send for 
your copy. 

















THE McMURDO 
| INSTRUMENT 
Co. LTD. 


ASHTEAD - SURREY - ENGLAND 
61 JHS 5987 Telephone: ASHTEAD 3401 











































i om * INCREASED SENSITIVITY i 
# * IMPROVED REPEATABILITY =i? 
a ROBUST IN DESIGN Ef 
3 i: 
RANGES: F 

0.1 inch to | inch w.g. i$ 

i 0.1 inch to 4 inches w.g. i 
: 0.2 inch to 10 inches w.g. 33 


Available with a wide range of associated relay equipment. 
The switch will solve your minute pressure air or gas 
control problems. 





Seeeeeeeesecsceseseesescescs 








sescceces 


+4 
VESE SSS SSeS SSS SSSESSSE SES ESSSSE SEES seceeeeeseseseseeeeeeeee 
































233 33: seeSSssssssesesssesssssssses 





















Full details and specifications of the complete K.D.G. range are readily available from: _ Md ; 
K.D.G. INSTRUMENTS LTD Stowtranners tr rau JF 


y &LONDON bi 
MANOR ROYAL : CRAWLEY : SUSSEX 






TEL.: CRAWLEY 25151 teae” 
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SPECIALS made to suit 
customers’ requirements 


If the solenoid valves you require 
are not included in our comprehensive 
standard ranges, our Design Engineers will 
gladly develop special types to suit your 
requirements. Whatever your need, send 
us your enquiries for prompt attention. 


Air-operated solenoid-controlled valve, especially designed 
for the control of liquids and gases under pressure or 
vacuum. 
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. ETHER LTD., Combustion Safeguard and Solenoid Valve Division, 
CAXTON WAY, STEVENAGE, HERTS : STEVENAGE 2110-7 
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Check your 








process instruments 


on stream with the 


WILEY 
Wal 


portable, precision 





pneumatic calibrator 






A-755 with 
cover removed 
26 pounds 

84” x 132” x 194” 


This new inst ment is sensitive to pressure 
changes as small as 0-:01% of full scale. 


ACCURACY: 0-1% of full range 


STANDARD RANGE: | to 24 p.s.i. 
other ranges available 


For complete information, write to the Instrument Dept. 


4.4 5 7.4 oe 
TIERNAN 


POWER ROAD - LONDON W4 
TELEPHONE: CHISWICK TVIQI (10 LINES ) 
TELEX 23770 
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Speedy, mobile and 
light, this sturdy hand 
machine applies a strip | 
of pressure _ sensitive | 
tape, rolls it firmly down and 
cuts, exactly as desired, in one 
swift movement. 
Ideal for quick resealing of small 
‘parcels and cartons, it can also be 
used for the strapping and bundling 
of loose material. 





PORTABLE 
TACKYTAPER | 
BUTTERFLY BRAND | 
600000 000060 








SAMUEL JONES & CO.LTD. 


NEW BRIDGE STREET (Dept. I.P.), LONDON, E.C.4 
Telephone FLEet Street 6500 
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TT Features: 

1] . 
ae * Size: 
ca wal Type V.P.2. 0-75’x0-96” Panel height 1-175” (with socket 1-35”) 
¥ t i Type V.P.4. 0-75’x 1-18” Panel height 1-175” (with socket 1-35”) 
nei *2or 4 pole changeover * Operating voltages: 6-138v D.C. 
i + * Operating times: 3} to 74 milleseconds 
—~  * Operating life: in excess of 107 operations 

* Contact ratings: 1 amp at 100v. Maximum watts: 30w 





* Contact material: fine silver. Other contact materials 
will be available at a later date 


id * Plug-in and fitted with dust cover. 
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MINIATURE PLUG-IN RELAYS 
British made... 
for long life 


and perfect contact. 
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For further information write :— es (/ oo G U A R A N : i EE D 
OLIVER PELL CONTROL LTD. EX-STOCK 
Cambridge Row, Burrage Rd., Woolwich, S.E.18 
Telephone: Woolwich 1422 (7 lines) Telegrams: Olipel, London, S.E.18 DELIVERY 
TA:4232 
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Kelvin-Wheatstone Bridge 





The type 4122 WS combined Kelvin-Wheatstone 
Bridge consists of a bridge unit and standard shunt 
unit mounted into one case. It is designed to cover 
all precision resistance measurements encountered 
in the laboratory. 


% Highest degree of accuracy with wide range of measurements 
% Rapid change-over from Kelvin to Wheatstone bridge 





% Selected, well-aged manganin coils 


%e Patent Tinsley dual contact switches ensure very low and 
constant contact resistance with minimum wear 





RANGES 
as Kelvin Bridge : 0-1 microhm to | ohm 


as Wheatstone Bridge : | ohm to | megohm 


Np) TE 


Write for List 119B for full details and specifications 





H. Tinsley & Co. Ltd. Type 4122 WS | 
Werndee Hall, South Norwood, London, S.E.25 
tel.: ADDiscombe 6046-8 
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_ AIR OR GAS 
|E LECTROPLA TERS VELOCITY, FLOW OR PRESSURE 





TO THE 


ELECTRONIC INDUSTRY 


sitveR, GOLD and 
Components. 





MEASUREMENT AND CONTROL 


Velocity — 100 ft/min. to 10,000 ft/min. 





ting of Electronic 


g available for 





Specialising in 
HARD GOLD pla 








Flow — | cc/min. to 200 cu.ft/hr. 












£ 
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Jatin d 
d Barrel Plating © Gol 
poe and Bright Silver Finish pee Pressure difference — 0.01 m.m.H,0. to 10 Ib/sq. in. 
a reciOo 
Gold. Our Pre” ine 
and Hard t is at your service. onl All instruments have an electrical output for remote 
departmen 4 deliver in London indicators, recorders and control systems. 









vans collect an 
Greater London. 






All instruments are portable with mains or battery 
power supply. : 















Will withstand rough handling. 





Se ee 


Easy to read pointer and dial indicators. 


Write for leaflets to: 


THE COBB-SLATER INSTRUMENT CO. LTD., 
DARLEY DALE, MATLOCK, DERBYSHIRE 
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| Plessey ' MARK 6 


A new conception in high performance connectors 
with 6 outstanding features * 














* Crimped connections 
%* -55°c to + 155°c 
Bayonet Coupling 

6 to 55 contacts 







Pressure sealed 
1kV. all contacts 






* KK * 





' 
& 


The new Plessey Aluminium Mark 6 is an entirely new conception in electrical connectors — offering 
a greater number of contacts than the ubiquitous Mark 4 plus other singular features introduced to 
: meet the exacting requirements of this modern age. 
| To the aircraft and missile designer, it offers a considerable saving in weight plus efficient operation 
' and dependable service over an extremely extensive temperature range. To the designer of electronic 
b equipment it offers a high standard of performance with valuable space-saving dimensions. 
To all users of electrical connectors, the Plessey Mark 6 Connector constitutes the latest example 
of forward thinking design and unsurpassable efficiency from a Company recognised throughout the 
world as one of the leading manufacturers of high quality, reliable electrical connectors. 


Pr i Shi ho eT 


WIRING & CONNECTORS DIVISION 
THE PLESSEY COMPANY LIMITED - CHENEY MANOR - SWINDON - WILTS - SWINDON 6251 


Overseas Sales Organisation: Piessey international Limited - liford - Essex - liford 3040 
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C. A. NORGREN LTD., SHIPSTON-ON-STOUR, WARWICKSHIRE 





ONE source for all your 


COMPRESSED AIR FILTERS and 
REGULATORS adds up to 


Norgren efficiency 


Standardise with the wide Norgren range of high 
quality, top performance equipment, designed to 
meet your specific requirements, plus the advantage 
of one source, adding up to substantial savings in 
time and money. The Norgren range of Air Line 
Filters, Pressure Regulators and Lubricators covers 


FILTERS 


every requirement—write or ’phone for full details. 





PRESSURE REGULATORS 
OR. Gher-ween.s) 








Telephone: Shipston-on-Stour 110 & 106 





M-W. 135 





Budenberg 
BRONZE TUBE PRESSURE GAUGES 





BUDENBERG GAUGE CO. LTD. 
Branch Offices: London and Glasgow 


from stock 


We have a complete 
range of gauges in 
stock, both 4” and 
6” dial, from 0-15 
Ib/in.? to 0-1,0001b/ 
in.?; these are fitted 
in a brass case with 
back flange for sur- 
face mounting and 
with pressure con- 
nection screwed #” 
B.S.P. 


Also in our stock we 
have a big selection 
of other gauges to 


suit most industrial applications and a 
four-page stock folder, which gives full 
details, will gladly be sent on request. 





Nr. MANCHESTER 





dmBU45. 





VARIABLE 


INDUCTANCE LINEAR 


DISPLACEMENT TRANSDUCERS 





Available in -7; in. (as illustrated) 
tin. and j in. diameters and strokes 
from -005 upwards using supply 
frequencies from 20,000 c.p.s. 














We also manufacture 
MINIATURE COILS 
self-bonding or with 

moulded bobbins, < 











Write for details: 


WYNSTRUMENTS LTD. 


STAVERTON AERODROME, GLOUCESTER, ENGLAND (| 
Grams: “Wynn Gloucester’ 


Phone: Churchdown 3264 (3 lines) 
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GD537 


Environmental testing at each 
stage of development- 
simulating the severest field 
conditions of vibration- 

gives modern components and 
equipment ‘built-in’ mechanical 
and functional reliability. 


GOODMANS 

Vibration Exciters and 
Oscillator Power Amplifiers 
provide the means for 

this analytical approach. 






VG108 Mk.11 
Peak thrust 
5,300Ib. 








Europe’s most complete range 





electro-mechanical 
VIBRATION GENERATORS 


2lb. to 18,000/b. thrust force = | 
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the vibration specialists 


Accredited Agents: HAWNT & CO. BIRMINGHAM 
FARNELL INSTRUMENTS LTD., WETHERBY, YORKS. 


A. R. BOLTON & CO. LTD. EDINBURGH 


GOODMANS INDUSTRIES LTD, AXIOM WORKS, WEMBLEY, MIDDLESEX, ENGLAND - Wembley 1200 (8 lines) « Cables: Goodaxiom, Wembley, England 


Whatever the problem . . whether fatigue, 
torsional or structural investigation . . consult 
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VG109 Mk.11 - Peak thrust 18,000Ib. 
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Yet more 


0 
at your service 


Here are some of the newest additions to the ever-expand- 
ing, uniformly styled KENT Commander range of 
modular-construction circular-chart recorders and _ sector- 
scale and circular-scale indicators, with its user-advantages 
of simplified maintenance, spares and servicing problems. 


KF Series 


Float-operated recorders and in- 
dicators for open-channel flow 
measurement, in conjunction with 
Venturi flumes_ etc., pedestal 
mounted (as illustrated on left) 
or panel mounted; optional faci- 
lities as for KH Series. 


| “,4'4 KB Series 


Bellows-operated recorders and 
indicators for level (air purge 
or immersed sealed capsule) and 
pressure measurements (operating 
range: 20 in. w.g. to 23 ft w.g.). 
Optional facilities as for KH 
Series. 


Publications illustrating and de- 
scribing V.D.I. transmission and 
any group of instruments in the 
Commander range gladly sent on 
application. 


V.D.I1. Transmission 


An_ inexpensive and efficient yet 
flexible telemetry system of measure- 
ment available in the Commander 
instrument range—in which the ratio of 
‘on-time’ to ‘off-time’ of a cyclically 
repeating electric current in the trans- 
mitting circuit is made to vary propor- 
tionally with the signal to be transmitted. 


KH Series 


Low-head gas-flow measuring instruments (bell- 
operated) for differential pressures between 4 in. 
w.g. and 8 in. w.g. Models can include optional 
additional facilities such as air-operated trans- 
mission or single-, two- or three-term automatic 
control, V.D.I. (variable-duration impulse), 
transmission, integration, alarm contacts, meas- 
urement of mercury-in-steel temperature, Bour- 
don-tube or bellows-operated pressure etc. 








masters of instrumentation 


GEORGE KENT LIMITED - LUTON - BEDFORDSHIRE - ENGLAND 
Telephone: Luton 2440 Cables & Telegrams: Kents Luton Telex 


Registered Office: 199-201 High Holborn, London, W.C.1 
Factories, Subsidiary Companies, Branch Offices, and Technical Representatives throughout the World 
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OW Servo Power | 
in New Taylor TRANSCOPE Transmitter 






Ahigh-accuracy, low-cost, motion-balance 
pressure transmitter 


Taylor's new integrated line of pneumatic 
transmitters features servo-driven indication as 
an option on the indicating model. This provides 
ample power for process alarms — and other 
auxiliary functions such as digital encoders and 
potentiometers — with no loss of accuracy in the 
transmitted signal. Not only does it satisfy today's 
requirements ... it provides for possible future 
needs. Other important features of the 
TRANSCOPE 210T include: 


% High accuracy. Transmitted signal is within 4% of the input 
signal. Indication is within + 1% of actual value. 


* Exceptional readability. Big 113?” long concentric 270° 
scale can be read easily at 25-35 ft. Yet case measures only 
7” x9” x 4’. 


*% Threshold sensitivity. 0:1% of input span. Low-friction 
drive mechanism permits accurate handling of low-energy input 
signals. 


% Designed for easy maintenance. Only 3 basic parts. A 
high quality encapsulated motion amplifier; single-packaged 
pneumatics ... servo-powered follow-up and relay valve; inter- 
changeable, time-tested actuating elements. 


%& Lower inventories. Benefits large users of instruments by 
utilizing actuating elements which are common with FULSCOPE 
and other Taylor indicating, recording and controlling 
instruments. 


*%& Conveniently calibrated. Diagonally-split case makes 
all adjustments easily accessible by merely removing cover. 


* Weatherproof case. Hammered grey enamelled finish on 
die-cast aluminium case... designed for field installation. 


%* Adaptable mounting. Universal bracket permits wall or 
pipe installation. 


% Non-indicating model (211T) has same performance as 
210T except for process indication. 


For full details of this new transmitter please contact: 
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READ IT UP TO 35ft! 


Diagonally-split case permits calibra- 
tion adjustments to be made without 
removing dial. 


Single-package pneumatics . . . servo- 
powered follow-up and relay valve, 
encapsulated movement and actuating 
element are easily removable, 
replaceable. 


Enquiries also welcome for instruments 
for measuring volumetric pressure, 
volumetric load and temperature, 
which will be available later. 


Hale End Road, Walthamstow, London, E.17. Telephone: Larkswood 5533. A subsidiary of the Taylor Instrument Companies, Rochester, N.Y., U.S.A. 


INSTRUMENTS OF THE FUTURE WILL HAVE SERVO-POWER—TAYLOR HAS IT NOW! 
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COMMENTARY 


At the Annual General Meeting of the 
Society of Instrument Technology in 
May, 1960, the President, Mr. R. S. Medlock, gave an 
address on “The History of the Society”. In it he 
dwelt at some Jength on education, a subject in which 
the Society has been vitally interested since its incep- 
tion. 

Referring to early meetings of the Education Panel, 
the President said, ‘‘It was recognised that three types 
of instrument engineers were required: the artificer, 
who would deal with instrument maintenance and have 
a practical outlet ; the technician, who would be educated 
in fundamentals; and the graduate technologist”. Of 
these three, the Society has been much concerned with 
the technician grade and Mr. Medlock’s immediate 
predecessor in office, Mr. Coales, gave considerable 
attention to this grade in his presidential address in 
May, 1959.) He suggested a broad classification, in so 
far as the highly automated industries were concerned, 
of installation engineers, maintenance engineers, plant 
operators, chargehands, foremen and test operators 
both for laboratory tests and quality control. It 
was necessary for the technicians to have a fairly wide 
technical training and to exercise more initiative than 
craftsmen who were only expected to acquire specialised 
skills with their hands. Mr. Coales included details of a 
three-year Ordinary National Certificate in instrument 
technology suitable as a basis for training technicians. 
But, as Mr. Medlock reports, the Society had, up to the 
time of delivery of his address, failed to get sufficient 
support for the setting up of a course for the instrument 
technician. 

This state of affairs should be remedied if the recom- 
mendations in a Government White Paper, just pub- 
lished, are implemented. The White Paper, entitled 
“Better Opportunities in Technical Education” (Cmnd. 
1254)(), states ‘This White Paper contains proposals for 
a major reconstruction of the system of courses for 
technicians, craftsmen and operatives in the technical 
colleges of England and Wales’. Briefly, the proposals 
envisage a broadening of the education received by 
the students, the adaptation of the system more closely 
to the needs of industry and an increase in the variety 
of courses available. It is hoped that the wastage due 
to the failure of students to complete their courses will 
be reduced substantially. Typical wastage figures may 
be found in the paper “Education in Instrument 
Workshop Technology” by J. F. Harrison.() 

The main proposals are that students should start 
at a technical college immediately after leaving school, 


Technicians 
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and that more care be taken in the selection of students 
for courses, a suggestion which will, no doubt, be 
heartily endorsed by many technical colleges. The 
courses will include those for National Certificates and 
Diplomas for students aiming to become at least high- 
grade technicians, and courses for the latter will be 
devised specifically for particular industries. Ordinary 
National Certificate courses will last two years instead 
of three, but there will be new courses of four or five 
years specially for technicians. New general courses 
will be introduced leading either to Technician or 
Ordinary National Certificate and Diploma courses. 
Sandwich courses for technicians should be increased. 
The variety of proposals is necessitated by the different 
requirements. At one end of the scale for technicians it 
may only be necessary to supplement a craftsman’s 
course, whereas at the other end of the scale a qualifica- 
tion approaching degree standard may be required. 

The new general courses, to which reference has 
already been made, may prove useful for selection 
purposes. These are designed for those leaving school 
at the ages of 15 or 16 and who show promise of being 
able to qualify as technicians. At 15, they will enter the 
general course and after a year they will proceed to the 
first year of a technician’s course or after two years to 
the second year of a technician’s course or the first 
year of the new two-year Ordinary National Certificate 
course. If the pupils leave school at 16, they will pro- 
ceed to the first year of a technician course, or a one 
year general course, or to the second year of a techni- 
cian course and so on. 

The two other grades, i.e., craftsmen and operatives 
are discussed at length in the White Paper and present 
interest for the instrument industry. 

Before closing this commentary perhaps one may be 
allowed to comment on Appendix A. This presents a 
list of bodies consulted by the Ministry of Education— 
53 in all. One looks in vain, however, for the Society 
of Instrument Technology, and yet various members 
of the Government have referred to the instrument 
industry as a major one! 


References. 
1. Meptock, R. S. The History of the Society. Trans. Soc. 
Instrum. Tech., 12(3), Sept., 1960, pp. 107-117. 
2. Coaves, J. F. Presidential Address. Trans. Soc. Instrum. 
Tech., 11(4), Dec., 1959, pp. 203-212. 
3. ‘Better Opportunities in Technical Education.’’ Cmnd. 
1254. H.M.S.O. 
4. Harrison, H. F. Education in Instrument Workshop 
Technology. Trans. Soc. Instrum. Tech., 12(4), Dec., 1960, 
pp- 200-204. 
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From one to twenty-four accurate recordings - 
on an easy-to-read strip chart that is 12}” wide 
-with an instrument that combines fast response, 
sturdy construction and superb design- 
simplicity! These are some of the advantages 
behind Dynamaster’s reputation for efficiency 
in industrial plants, pilot plants, laboratories 
and research units. Let us tell you more about 
Bristol’s Dynamaster - available as a self- 
balancing potentiometer or as a_ bridge 
instrument for dependable recording or control. 
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BRISTOLS 













% Continuous measurement. 
i DYNAMASTER POTENTIOMETER 
controls and/or records quantities that can be 


measured in terms of D.C. voltage or current.  * Wide chart and boldly-figured 
indicating scale. 





% Few moving parts. 


DYNAMASTER BRIDGE 


controls and/or records variables which are 
a function of resistance or capacity. 


* Single or multi-channel models 


available for quick delivery. 


Complete information from 


Chemical and Oil Section PROCESS CONTROL DIVISION 
E|LI ‘oneal )6ELLIOTT BROTHERS (LONDON) LTD 


CENTURY WORKS, LEWISHAM, LONDON SE13_ Telephone: TiDeway 1271 
fn | A MEMBER OF THE ELLIOTT-AUTOMATION GROUP 
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Introduction 

N June, 1959, Lord Netherthorpe, then President of 

the National Farmers’ Union, officially opened a new 

chemical factory for Fisons Fertilizers Limited at 
Stanford-le-Hope, Essex. The factory is designed to 
accept liquid ammonia by pipeline from the adjoining 
works of the Shell Chemical Co. and to convert it first 
to nitric acid by a pressure oxidation process and then 
to ammonium nitrate solution by reacting the nitric 
acid with further ammonia. Some nitric acid is also 
purchased as such from the Shell Chemical Com- 
pany.(, 2) 

The rated output is 450 tons per day of 88° am- 
monium nitrate aqueous solution. The solution 
crystallises at 85°C and is in fact stored at 120°C and 
loaded into insulated road and rail tankers at that 
temperature for transport to Fisons fertilizer com- 
pounding works. There it is used to enrich the plant- 
food nitrogen content of granulated fertilizers. The 
sensible heat of the solution is sufficient to keep the 
contents of the tankers liquid during their journey to 
works as far afield as those at Widnes and Plymouth. 

The factory as a whole is comprehensively instru- 
mented and the ammonium nitrate plant in particular 
is under fully automatic control, the start-up and shut- 
down sequences also being automatic. 

The description of the instrumentation will be 
divided into three sections: Offsite including storage 
and services, Nitric Acid Plant, and Ammonium 
Nitrate Plant. 


Offsite Instrumentation 


1. Liquid Ammonia 
Che metering of liquid ammonia is carried out at the 
point of despatch at the Shell Chemical Co. site. A 
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variable-area flow integrator and a Smithway positive 
displacement meter are placed in series in the line, and 
these are all checked periodically against a 12 ton 
capacity weigh-tank mounted on three Davy-United 
strain-gauge load cells, the outputs from which are 
summed and recorded on a Honeywell Controls 
ElectroniK recorder. The weigh-tank and load cell 
system is itself calibrated yearly, using dead-weights. 

Liquid ammonia is pumped to Fisons’ site through a 
3 in. pipeline about one mile long, at a rate of about 
6 tons/hour and at a pressure of 180 p.s.i. It is necessary 
to maintain the pressure in order to prevent vaporisa- 
tion in the line, and this is achieved by a Fisher pilot- 
operated back pressure control valve situated next to 
the storage sphere at Fisons’ site. Ammonia, with 
some flashing, passes through the valve and is admitted 
to the 60 ft diameter, 2,000 ton capacity sphere which is 
maintained at a pressure of 52-5 to 57:5 p.s.i. This 
corresponds to a storage temperature of 2-2 to 3-9°C. 
The pressure is controlled automatically by a pressure 
switch and simple on-off operation of the L. A. Sterne 
refrigeration compressors. There is a pressure recorder 
to keep a check on the operation of the system. 

Liquid level measurement in the sphere is by a 
Shand and Jurs ST-9400 high pressure float-and-tape 
gauge which indicates at ground level. For emergency 
use a Sydney Smith differential pressure gauge is also 
fitted. 

Liquid ammonia for the nitric acid and ammonium 
nitrate plants is pumped from the sphere by multi- 
stage centrifugal pumps at a pressure of 200 to 
220 p.s.i. 

2. Cooling Water 

Thames water is used for process cooling and is re- 

circulated over a cooling tower at rates up to 22 ft*/sec. 
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Because of the high salt concentration, there must be a 
constant purge and a corresponding make-up flow of 
up to 23 ft?/sec. A system was devised to provide 
automatic control of the circulating pumps, allowing for 
wide variations in plant cooling water requirements. 

Treated make-up water and discharge from the cool- 
ing tower flows to an intake pond from which water is 
supplied to the plants by three (one spare) variable 
speed centrifugal pumps of 6,000 gal/min capacity each. 
The supply pressure to the plants is measured by a 
Honeywell Pressuretrol which feeds a signal to the 
Laurence-Scott Asrec pump motor speed controls. 
The Laurence-Scott system controls the speed of one 
pump to maintain constant water pressure and brings 
in or stops a second pump, as necessitated by demand. 
As the second pump cuts in, the leading pump reduces 
speed until both are sharing the load equally, then both 
are controlled to maintain the pressure. Similarly, 
as the second pump cuts out, the speed of the remaining 
pump is increased to avoid a momentary drop in 
pressure. 

Water returned from the manufacturing plants 
collects in another pond from which it is pumped over 
the cooling tower by three (one spare) similar variable 
speed pumps. In this case the signal for the Laurence- 
Scott system is obtained from a potentiometer actuated 
by a level control float in the pond. 

Purge and storm water flows to a sump equipped with 
float level switches arranged to start and stop one, two 
or three (as required) 7,000 gal/min constant-speed 
discharge pumps delivering back to the Thames 
Estuary. Flow rates of purge and make-up water are 
manually controlled. 


3. Nitric Acid Storage 

One 30 ft diameter by 24 ft high, and three 17 ft 
diameter by 32 ft high stainless steel tanks are installed 
for storage of 58°% nitric acid. The three smaller tanks 
serve also to measure production and consumption. 
For this purpose contents measurement must be 
accurate, and Kelvin and Hughes mercury column air- 
reaction Pneumercators are used, with Williams and 
James Pneumerstat constant-flow bubbler units on 
the air supply. A small stainless steel separator vessel 
is mounted at the top of each dip-tube to prevent any 
damage by nitric acid splashing back into the measuring 
instrument in the event of sudden interruption of the 
bubbler air. 

Pressure tappings are taken off the Pneumercators 
on two of the three smaller tanks and are led to a 
Bristol two-pen recorder in the plant control room. 
This instrument records the correct (or otherwise) 
operation of the shift tanks for production measure- 
ment purposes, as well as providing an indication of 
tank contents for the operators in the control room. 
In addition, Mobrey  float-operated high level 
switches are fitted to all tanks and wired back to an 
alarm panel in the control room. 


4. Ammonium Nitrate Solution Storage 

Product is stored at 120°C in two thermally insulated 
tanks, one 80 ft and the other 56 ft diameter, both being 
32 ft high. It is not easy to measure the contents of 
these tanks accurately, because the solution creeps and 
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crystallises readily, both on losing heat or on losing 
moisture. Also, it is very corrosive. 

The method finally adopted for accurate measure- 
ments for accounting purposes is carried out manually 
by lowering a stainless steel gauger’s tape and bob- 
weight into the tank, with the tape rubbing against an 
insulated plate on the tank top. An Avometer is con- 
nected on the ohms range between the insulated plate 
and the tank top. When the weight touches the surface 
of the solution, the Avometer deflects sharply, and the 
ullage is read from the tape. The same method is used 
for checking the Pneumercators on the nitric acid 
tanks. 

For less precise level indication, each tank is fitted 
(on a jacketed branch) with a Short and Mason Type 
229R force-balance diaphragm-type level transmitter 
with constant-differential air relay. The air output is 
taken to a Kelvin and Hughes mercury manometer. 

Storage temperature is maintained at 120°C by 
circulating through an external steam heater when 
necessary. Manual temperature control is adequate 
because of the great capacity and very slow response of 
the system. To prevent overheating of stagnant 
ammonium nitrate solution in the heat exchanger, the 
steam supply is fed through an Alexander Controls 
solenoid valve, arranged to close on failure of the 
ammonium nitrate circulating pump. 


5. Steam Generation 

While the nitric acid plant is being started, total 
factory steam demand rises to about 30,000 Ib/h, the 
steam to the nitric acid plant being required at 200 p.s.1. 
and 540°F. When the acid plant is on stream, its power 
and heat recovery is such that it can export some 
steam, and the factory demand from the boiler house 
then falls below 15,000 lb/h. 

To meet these requirements four oil-fired-packaged 
boilers were installed, together with a separately fired 
superheater. All boilers and the superheater are in 
operation during start-up of the nitric acid plant, and 
one boiler only at other times. The boilers are fitted 
with a standard packaged-boiler system of fully auto- 
matic control, which it is unnecessary to describe in 
detail. The oil burner of the superheater is controlled 
by temperature of the outlet steam, and the oil flow is 
cut off entirely oh low steam flow. Because of the 
extremely high stack (150 ft), an Electroflo draught 
controller is fitted to maintain the draught in the 
boiler flues at approximately —0-05 in. w.g. This is 
necessary for optimum operation of the packaged- 
boiler open-loop combustion control. 


Nitric Acid Plant 

The nitric acid plant is of the pressure-oxidation 
type pioneered in the twenties by E. I. du Pont de 
Nemours and Co.(%), and, in this instance, modified and 
supplied by the Chemical and Industrial Int. of Nassau, 
Bahamas. A flow diagram of the unit is given in Fig. 1. 

Referring to Fig. 1, air is compressed in an axial-flow 
turbo compressor to 120 p.s.i. and is then pre-heated to 
about 300°C and mixed with a maximum of 10-3% by 
volume of gaseous ammonia. The mixture reacts on a 
heavy multiple layer platinum gauze in the converter, 
according to the following equation: 

4NH, + 50, —> 4NO + 6H,O + 216-6k cal. 
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The heat of reaction is sufficient to raise the temperature 
of the gauze and products of reaction to about 940°C, 
as measured by a thermocouple placed directly under 
the gauze. Radiation effects are such that this is not 
the actual temperature of the gauze or reaction pro- 
ducts, but it is nevertheless used for operating purposes 
as “the gauze temperature’’. 

It is very easy to destroy the valuable gauze by 
overheating or by explosion, if the percentage of 
ammonia is raised too high. Platinum loss increases 
with gauze temperature and so does conversion 
efficiency"). It is, therefore, necessary to keep the 
gauze temperature as high as possible consistent with 
safety and platinum economy. These factors determine 
the instrumentation of the plant, which centres around 
an alarm and shut-down system whereby any dangerous 
condition will close a quick-acting Annin valve in the 
gaseous ammonia line to the converter. These dangerous 
conditions are listed later on, together with the instru- 
ments which provide the alarm/shut-down signals. 

Leaving the converter, the hot gas flows to the air 
heater/tail gas re-heater where heat is lost to these two 
streams. It then continues to the waste heat boiler and 
superheater which is equipped on the steam and water 
side with conventional boiler instrumentation, including 
single-element level control by a Fisher Leveltrol, with 
the displacer installed in an external chamber. High 
and low level alarms are provided by two Ronald Trist 
Mobrey level switches, also mounted in external float 
chambers. 

A Fisher Wizard pressure controller is fitted with its 
pressure tapping in the superheated steam main between 
the waste heat boiler and the turbine. The control 
valve for this instrument is installed in the saturated 
steam main from the steam drum of the waste heat 
boiler to the process and factory main. 

Should the superheated steam pressure fall below 
200 p.s.i. the control valve closes and all the steam 
generated by waste heat is fed via the waste heat super- 
heater to the turbine. Whilst the pressure in the 
superheated steam main is above 200 p.s.i., the control 
valve opens to allow the surplus steam generated to be 
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utilised in the process and for other factory require- 
ments. After the waste heat boiler comes the tail gas 
preheater followed by a filter to save particles of 
platinum eroded from the converter gauze. The filter 
is followed by the ammonia vaporiser. 

The gases still contain enough heat to vaporise the 
liquid ammonia received at a pressure of 200 to 220 
p.s.i. from the pump at the ammonia storage sphere. 
This is achieved in a vertical-tube vaporiser, with the 
hot process gases flowing inside the tubes. There is also 
a separate steam heating coil for start-up purposes 
only. The start-up coil is mounted in the vaporiser at a 
height somewhat above the normal working level of 
liquid ammonia, so that, when a sufficient flow of hot 
process gases is established, the liquid ammonia level 
falls below the steam coil, and heat requirements for 
vaporisation are thereby automatically transferred 
from the steam to the process gases. The steam supply 
to the start-up coil can then be cut off at leisure. 

Under normal running conditions the vaporiser 
pressure is controlled at about 150 p.s.i. by a Foxboro 
3-term pressure controller, operating a ? in. control 
valve in the liquid ammonia feed line to the vaporiser. 
During transfer from start-up to normal running, 
excess ammonia must be released rapidly back to 
storage to prevent a rise in controlled pressure. This is 
achieved by a Fisher 2 in. pilot-operated pressure 
control valve, mounted in a line back to the storage 
sphere, and set at a slightly higher pressure than the 
Foxboro controller. The Fisher valve serves also to 
allow quick relief of high pressure on a crash shut-down. 
The vaporiser is, of course, also protected by standard 
relief valves. In addition, there is a float-operated high 
level alarm and shut-down. 

The reaction products are still at about 120°C after 
leaving the vaporiser and must be cooled in the cooler- 
condenser (where some nitric acid is also condensed) 
before absorption in water in the absorption tower 
according to the equations: 

2NO + O, — 2NO, + 27:Ikcal ...... (1) 

3NO, + H,O = 2HNO, + NO +4. 32-3k cal... (2) 
NO produced in reaction (2) is again oxidised according 
to equation (1). 

The heat generated by these reactions is removed by 
cooling coils in the,absorption tower. To monitor any 
leakage of acid, an E.I.L. pH alarm is used for the 
cooling water outlet from the cooler condenser and 
absorption tower. 

The tail gases leaving the absorption tower contain 
small amounts of NO, and this is removed by com- 
bustion with natural gas on a special catalyst in the 
fume eliminator, at a temperature of about 850°C. 

A Foxboro temperature recorder with manual air 
station is fitted to control the admission of natural gas. 
The heat generated by the combustion is partly 
absorbed in the fume-eliminator boiler, in order to 
bring the gas down to a safe temperature for admission 
to the expander turbine. This boiler supplies stearn to 
the same steam drum as used for the waste heat boiler, 
and water level and steayg pressure controls (already 
described) are common td‘both boilers. 

The main 7,000 h.p. axial flow turbo air compressor is 
driven by the expander turbine which provides about 
two-thirds of the power, and by a steam turbine which 
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provides the remainder. Control of outlet air pressure 
is achieved by a Foxboro two-term pressure controller 
which regulates the steam turbine governor. An anti- 
surge control is fitted to the Brown Boveri compressor, 
and controls the surge by bleeding or restricting air 
from the compressor, through an_ hydraulically- 
operated valve to the expander. The control consists of 
a differential measuring bellows fitted to a three-term 
hydraulic controller, the impulse tappings being on 
each side of the second stage of the compressor. 


Automatic Shut-down and Alarm System 
Gas to Expander Turbine, High Pressure 

In event of high pressure of the tail gas to the 
expander, the alarm and shut-down is effected by a 
Foxboro pressure indicator fitted with individually 
adjusted rota contacts; one set actuates the alarm 
system, and the other set actuates the shut-down. 

The settings are so arranged that an alarm occurs 
before a shut-down is initiated. 


Gas to Expander, Low Temperature 

The temperature of the gas to the expander is 
measured by a Foxboro temperature recorder, fitted 
with two sets of rota contacts for operating the alarm 
and shut-down circuits. The contacts have a fixed 
differential setting to operate the alarm circuit prior 
to the shut-down. 

The measuring element is a class 3B vapour pressure 
system, the bulb being fitted into a stainless steel 
pocket. 

An additional thermal system is fitted to this 
instrument to record only the temperature of the tail 
gas to the fume eliminator. 


Tail Gas to Expaxwder, High Temperature 

The alarm and shut-down functions for high tempera- 
ture gas to the expander are controlled by a Negretti- 
Zambra R145 dial thermostat. This instrument has a 
mercury in steel thermal system with a stainless steel 
bulb and stainless steel pocket. The unit has a suppressed 
range and is fitted with an adjustable set point 
which determines the operation of a single pole mercury 
switch. The differential of this instrument is stated to 
be 24% of the scale range. 


Process Air Low Pressure 

The process air pressure is controlled by a Foxboro 
Model 40 two-term indicating pressure controller, fitted 
with rota contacts. The pneumatic output from this 
instrument is fed to the speed control of the steam 
turbine. 

The normally closed rota contacts are arranged so 
that the alarm signal functions prior to shut-down on 
low pressure. 


Converter Gauze High Temperature 

The gauze temperature is recorded on a Foxboro 
Dynalog electronic circular chart recorder, used in 
conjunction with a platinum/platinum-rhodium thermo- 
couple housed in a stainless steel pocket. The instru- 
ment is also fitted with individually adjusted rota 
contacts to open circuit on high temperature conditions. 
One set of contacts, which is set at a lower value than 
the other, operates the alarm system whilst the second 
set initiates a shut-down. 
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Fume Eliminator Catalyst High and Low Temperature 

The fume eliminator catalyst temperature is measured 
by two Pyrotenax integral sheathed Chromel/Alumel 
thermocouples situated above and below the catalyst 
bed. The e.m.f. produced is fed to two electro-pneumatic 
converters which give 3-15 p.s.i. output signals to the 
two receiving elements of a Foxboro recorder. 

Pressure switches are inserted in the output signal 
lines of the converters and so adjusted to initiate the 
alarms and to shut-down the natural gas feed valve 
to the fume eliminator. 


Low Ammonia Vapour Temperature 

The instrument which performs this function is a 
Foxboro temperature recorder. The vapour pressure 
thermal element has a stainless steel bulb fitted into a 
stainless steel pocket located in the vapour line between 
the ammonia superheater and the gas mixer. 

Individually adjusted rota contacts are fitted for the 
purpose of operating the alarm and shut-down circuits. 


Mixer Gas High Temperature 

The mixer gas temperature is measured by a vapour 
pressure thermal system, fitted with a stainless steel 
bulb and pocket. The recorder is a Foxboro instrument 
with individually adjusted rota contacts, adjusted to 
alarm and shut-down under high temperature condi- 
tions. 


Nitric Oxide Gas to Ammonia Vaporiser and Cooler 
Condenser High Temperature 

Four Ether Transitrol indicating controllers are 
installed. Two controllers are used in the line to the 
vaporiser and two in the line to the cooler condenser. 
One of each pair operates the alarm system whilst the 
other operates on shut-down conditions. The controllers 
are galvanometer type instruments fitted with adjust- 
able set pointers, and receive their operating signals 
from iron constantan thermocouples assembled in 
stainless steel pockets. Each instrument is equipped 
with cold junction compensation. 











Ammonia Vaporiser High Level 

In the event of a high level condition occurring in the 
ammonia vaporiser, a Mobrey level switch, with a 
stainless steel float assembled in an external chamber, 
operates both alarm and shut-down circuits simultan- 
eously. 


Turbine Throttle Trip 

A roller-operated switch positioned adjacent to 
the turbine throttle trip mechanism is brought into 
operation should the steam turbine trip out. Simul- 
taneous action is initiated for both alarm and shut- 
down units. 


Emergency Stops 

Several Square [D shrouded push-buttons are in- 
stalled at various points within the plant, to enable a 
shut-down to be accomplished in the case of emergency. 


Other Shut-downs and Alarms on Turbine/Turbo Com- 
pressor System 

An electrically-driven oil pump provides sufficient 
oil pressure for the hydraulic and lubricating oil 
systems. A stand-by steam-driven oil pump is arranged 
to cut in automatically in the event of pump failure. 
A mechanically-driven oil pump, coupled to the 
compressor shaft, provides bearing lubrication in case 
of total failure. 

30th the lubricating oil and hydraulic oil systems are 
also fitted with pressure switches wired to shut down 
the turbine in event of pressure failure. 

The cooling water system is equipped with a differen- 
tial pressure switch, with tappings on the inlet and 
outlet of the cooling jacket. The switch contacts are 
wired into the safety shut-down circuit on the com- 
pressor panel. 

In the event of the safety shut-down circuit being 
operated, or in the event of power failure, a solenoid 
valve situated in the compressor control panel de- 
energises, and by-passes the hydraulic oil back to the 
reservoir. The decrease in pressure causes the throttle 
trip to operate and allows the compressor to come 
slowly to rest. An electric switch operated by the throttle 
trip shuts down the ammonia feed valve together with 
the remainder of the nitric acid plant. At the same time, 
the gas to the expander is by-passed to atmosphere. 
For the period in which the compressor is coming to 
rest, the plant is being purged by clean air. 


Ammonium Nitrate Plant 

The ammonium nitrate plant employs the Stengel 
process developed in America by Commercial Solvents 
Corporation. It is the only one of its kind in Britain. 
A flow diagram of the process, showing main instru- 
mentation, is given in Fig. 4. 

Referring to the diagram, 58% nitric acid is preheated, 
mixed with gaseous ammonia, and passed into a vertical 
reactor packed with stainless steel rings. Reaction takes 
place according to the equation: 

HNO, + NH, ~* NH,NO, + 25-5k cal 

A fog of ammonium nitrate is formed which coalesces 
to a mist on the reactor packing rings, and this passes 
into the cyclone separator at high velocity. Here the 
steam (produced by the heat of reaction) is driven off, 
through the ammonia vaporiser, into a total condenser, 
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past a pH controller, and to drain. The ammonium 
nitrate is pumped to storage from the cyclone separator 
as a hot 88% solution. 

Although the process is simple and the plant itself is 
small in dimensions (the reactor is only about 1 ft 6 in. 
diameter and 15 ft long) the instrumentation is exten- 
sive and complex. All major conditions are unde 
automatic control and there is a fully automatic 
electro-pneumatic sequencing system for shut-down, 
purging, and washing. Start-up is partly automatic and 
interlocking ensures that mal-operation is practically 
impossible, both during start-up and normal running. 

The main reason for such extensive instrumentation 
is the danger of explosion which must be guarded 
against during the manufacture of ammonium nitrate. 
In general, acidic conditions and high temperatures 
must be avoided. The reactor and separator must, 
therefore, be kept alkaline by excess ammonia at all 
times. On the other hand, too high an alkalinity will 
result in waste of ammonia. The optimum excess of 
ammonia is found to give a pH of 10 in the condensed 
steam from the separator. Close control of acid/ 
ammonia ratio is required to maintain the desired pH, 
and rapid corrective action is necessary because the 
residence time in the reactor is only 0-1 to 0-2 sec. 
The capacity of the reactor is made as small as possible 
so that the minimum amount of ammonium nitrate is 
held at any time under conditions which might be 
dangerous. 

Referring to Fig. 4, both the gaseous ammonia 
(FT1, FIC1) and the nitric acid (FT2, FRRC2) flows 
are controlled, and they are also controlled in ratio, 
the master controller being FIC1. The flow transmitters 
are Fischer & Porter variable area type. The receiver 
controllers are of Foxboro Yoxall manufacture and the 
control valves are supplied by the Fisher Governor 
Company, as are all other major controllers and control 
valves on this plant. Both controllers are fitted with 
low flow contacts which operate alarms, and also the 
automatic shut-down, purge, and wash cycles. 

The E.I.L. pH recorder-controller regulates a small 
stream of gaseous ammonia which by-passes the main 
ammonia flow controller. The ratio setting in FRRC2 
is adjusted, when the plant is running, to bring the 
pH controller into’ the middle of its control pressure 
range. 

Acid preheat temperature is important because 
(along with acid concentration) it determines the con- 
centration of the finished ammonium nitrate solution. 
It is also important because, if too high, it could result 
in dangerous conditions in the reactor. It is controlled 
by TRC1, regulating the admission of 200 p.s.i. steam 
to the acid heater. This instrument is a Sunvic helium- 
filled temperature transmitter, used in conjunction with 
a Foxboro Model 40 two-term receiver controller. The 
bulb is inserted into a stainless steel pocket located 
in the acid line, adjacent to the reactor. 

Reactor temperatures at four levels, together with 
top and bottom separator temperatures, are recorded 
on a multi-point temperature recorder which embodies 
a high temperature contact which functions on all 
points, operating the shut-down system. Thermocouple 
wells in the reactor are subjected to severe corrosion 
and erosion. The thermocouples are iron/constantan 
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protected by tantalum wells which in turn are shielded 
from mechanical damage (due to movement of the 
reactor packing rings) by external stainless steel 
protection tubes. 

There are some interesting features in the control 
system applied to the ammonia vaporiser. Before 
start-up, the heat required to vaporise the liquid 
ammonia must be provided by the 200 p.s.i. steam 
supply from the boiler house. When the plant is 
running, this heat is supplied by the low pressure 
process steam from the separator. At some point 
during start-up the transition must be made from 
factory steam to process steam, with the minimum 
disturbance to the gaseous ammonia pressure. _Inci- 
dentally, the liquid ammonia supply pressure is about 
200 p.s.i. and the pressure in the vaporiser (gaseous 
ammonia pressure) is required to be controlled at 
about 100 p.s.i. 

In this vaporiser there is no separate start-up steam 
coil as in the nitric acid plant vaporiser. Start-up steam 
flows downwards through the same tube-bundle as the 
process steam, the ammonia being outside the tubes. 
At start-up the level of liquid ammonia in the vaporiser 
is controlled by LC.1 which regulates the admission of 
liquid ammonia to the vaporiser through CV.1. 
Simultaneously the pressure is controlled by PRC.1 
which operates CV.2 to regulate the amount of factory 
steam to the tube bundle. As the start-up proceeds, 
more and more process steam flows from the separator 


to the vaporiser. The vaporiser pressure tends to rise 
and PRC.1 progressively closes CV.2. This control 
valve is equipped with a limit switch, and when the 
valve closes completely, a pilot light on the control 
panel is extinguished. The operator then presses 
the “Balance’”’ push-button which operates a pneu- 
matic circuit to disconnect PRC.1 from CV.2, leaving 
CV.2 closed. He can now put PRC.1 on ‘‘Manual”’ 
and match its control output pressure with that of 
LC.1. He next presses the “Normal” button which 
operates another pneumatic circuit to disconnect LC.1 
and connect PRC.1 to the liquid ammonia inlet valve 
CV.1. ‘“‘Bumpless transfer’ of control from LC.1 to 
PRC.1 is thus achieved. Although the vaporiser is now 
entirely on pressure control, a high level alarm switch 
remains in circuit, and this is connected to the shut- 
down system. 

Fig. 5 serves to indicate the manner in which a 
pneumatic circuit is employed to carry out the opera- 
tions described above‘). ‘ 

The pneumatic diverter valves are miniature three- 
way valves having a small capacity diaphragm 
chamber. The triangles indicate the diaphragm loca- 
tions which may be considered in a similar manner to 
the solenoid coil in an electrical circuit. 

The numerals inside the triangle denote the number 
of the diverter valve and the numeral outside indicates 
the branch number in which the ports are situated. 
Likewise the first numeral adjacent to the port symbols 


Fig. 4. Flow diagram of ammonium nitrate process showing main instrumentation 
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represents the diverter valve number and the second 
numeral shows in which branch the diaphragm is 
inserted. 

Operating the Start-up push-button supplies air to 
both branches 1 and 3. DV-1 changes its ports at the 
same time as DV-3 and DV-4. Branch 1 is now charged 
from the air rack via the ports of DV-4 and branch 3 
is charged through the normally open Balance push- 
button and the ports of the solenoid valve SV-1. 

The NH,g level controller LC.1 is connected to its 
valve CV.1 via diverter valve 2, and the start-up steam 
valve CV.2 is connected to the pressure controller 
PRC.1 via the diverter valve 5. 

When the start-up steam valve opens the micro- 
switch fitted to the valve stem will operate the 
solenoid SV-1 and then branch 3 will be maintained in 
a charged condition by direct connection to the air 
rack. 
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operate the Normal push-button which will discharge 
branch 1 and disconnect the level controller from its 
valve. In this condition, on the actual plant, the 
pressure controller PRC.1 is automatically connected 
to the NH, control valve CV.1 through a branch 
which includes the ports of a diverter valve whose 
diaphragm is in another part of the circuit, not shown 
in Fig. 5. 

The diverter valves are modified Foxboro seal valves, 
and the Start-up, Normal, and Balance push-buttons 
are Martonair Type 256-B/1 with Foxboro button 
guards. 

Space will not permit a detailed description of the 
remainder of the extensive electro-pneumatic interlock 
system employed on this plant. It is, however, similar 
in principle to the vaporiser circuit, which therefore 
serves as an example of the method employed. 

Regarding the rest of the system, it must suffice here 
to state its main function which is to effect the shut- 
down, purge, and wash cycle sequences, either on 
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manual initiation, or automatically when any of the 
following conditions arise: 


1. Reactor temperature too high 

2. Low flow of gaseous ammonia 

3. Low pressure of liquid ammonia 

4. High level of ammonia in vaporiser 
5. Low flow of nitric acid 

6. Low pressure, instrument air 

7. Power failure. 


When the shut-down sequence is started, either by 
manual or automatic signal, the following operations 
are carried out automatically: 

1. pH control valve is closed (gaseous ammonia flow 

in by-pass stops) 


2. Acid supply valve to nitric acid pumps is closed 

3. Steam CV to acid heater is closed 

4. Steam space of acid heater is vented, to stop 
heating as quickly as possible 

5. Acid flow CV is set to a predetermined opening. 


Note acid flow has already ceased because of 
Step 2 

6. Clean water CV is opened in suction line to nitric 
acid pumps. A pre-set wash water flow starts to 
the reactor and separator because of Step 5 


7. Liquid ammonia CV to vaporiser is closed 
8. Gaseous ammonia to reactor CV is closed slowly 
after allowing a purge flow of ammonia to the 
reactor and separator, thus preventing any possi- 
bility that traces of nitric acid might remain in 
the plant 
9. The wash water flow is stopped after a timed 
interval. 
Thus dangerous conditions are not allowed to arise 
during shut-down and the plant is left in a safe and clean 
condition. 
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mt | MICROVOLT CALIBRATION CONSOLE 
is- | 
he ! Summary : 
ly ' A microvolt calibration console for the rapid, accurate 
“A measurement of low-level r.f. outputs in the microvolt 
“ ranges has been developed by the National Bureau of 
“ Standards. It covers a range from | to 100,000 micro- 
— volts at 10 frequencies between 30 kc and 400 Mc. 
+ Overall accuracy of measurement is 2 to 5% depending 
on the frequency. 
to 
ge 
its 
he MICROVOLT calibration console developed by brating a signal generator, with simple controls to 
ed the National Bureau of Standards for its Electro- connect the appropriate frequency sources and reference 
ch : nic Calibration Centre at Boulder, Colorado, provides standards to the equipment under test. For con- 
se i a rapid, accurate means for calibrating signal generators venience, r.f. power is furnished from r.f. voltmeter 
vn ' that have low-level r.f. outputs. The console covers a calibration consoles located in another part of the 
t range from 1 to 100,000 microvolts at 10 frequencies Electronic Calibration Centre. The system could, 
aS, from 30 ke to 400 Mc. Overall accuracy of measurement however, be made completely self-contained by adding 
ns is 2 to 5 per cent depending on the frequency. The r.f. sources to the console itself. The reference standards 
on microvolt calibration console provides the Bureau with used are carefully calibrated r.f. micropotentiometers. 
an additional calibration facility to help meet the Each r.f. source is crystal controlled, has harmonics 
he continually expanding needs of Government and in- suppressed 60 db or more, and voltage output stability 
ck dustry for electronic standards and calibration services. of 0-1 per cent over a period of 15 to 20 minutes. By 
ar A signal generator can be calibrated on this console remote control, the operator at the microvolt console 
re in about one-half the time previously required using r.f. can turn on any one of the r.f. sources that is not in 
micropotentiometers, and in about one-fifth the time use for other calibrations. At the same time, the r.f. 
re needed by more cumbersome methods. The improve- power output from the source is automatically switched 
it- ment in efficiency is a result of grouping in a single from the internal load of the voltmeter console to an 
on installation all of the components necessary for cali- external rigid coaxial line which transmits the energy 
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to the microvolt console. A servo-motor control adjusts 
the level of the r.f. power. 

To calibrate a signal generator, an r.f. source of the 
appropriate frequency and the corresponding receiver 
are selected with a frequency selector switch. Before 
r.f. power is applied to the console, a reference standard 
with an output voltage required for a given calibration 
range is connected to the r.f. source circuit. The servo- 
motor control is then adjusted to bring the r.f. voltage 
output of the reference standard approximately to the 
desired working level. With the generator under cali- 
bration tuned to the same frequency as the r.f. source, 
and with its output adjusted to the level to be cali- 
brated, the receiver is connected alternately to the 
signal generator and to the secondary standard, and the 
output of the latter is then adjusted until the receiver 
indicates that both r.f. levels are equal. The d.c. milli- 
volt output indication of the reference standard is 
noted, the r.f. power is removed and, for best accuracy, 
the thermocouple of the reference standard is cali- 
brated with a built-in direct current source. The actual 
r.f. voltage output of the micropotentiometer, and hence 
of the signal generator, can then be calculated since the 
d.c. resistance and the d.c.-to-r.f. characteristics of the 
r.f. micropotentiometer resistance elements are known. 


Supplementary Information 

To obtain a wide range of voltage values, twelve r.f. 
micropotentiometers with overlapping ranges are used 
as secondary standards. With this number of units, 
each standard can be intercompared with those cover- 
ing adjacent voltage ranges. A coaxial switch on the 
front of the console connects the r.f. power to any one 
of the standards and simultaneously connects the 
indicating d.c. millivoltmeter to the thermocouple 
output of the r.f. micropotentiometer in use. An 
impedance in series with each r.f. micropotentiometer 
improves the impedance match to the r.f. source and 
prevents overload damage by limiting the r.f. power 
supplied to the standard. 

For frequencies of 30 Mc/s and below, independent 
crystal-controlled receivers are used as detectors for 
comparing the magnitude of the “unknown’”’ voltage 
against the standardised voltage of the r.f. micro- 
potentiometer. At the higher frequencies, converters 
with crystal-controlled oscillators are used with a 
single 30 Mc/s receiver. 

The frequency selector switch, which selects the 
proper r.f. source, also connects the appropriate receiver 
to a differential voltmeter. A step attenuator is 
permanently connected to the receiver input to reduce 
large signals to a working level that does not saturate 
the receiver. Matching networks or additional external 
pads may be connected to the input of the flexible 
coaxial cable of the receiver, to insure that the imped- 
ance loading the signal generator under calibration is 
accurately known. A stable, accurately measured 
source of direct current is also incorporated in the 
console for calibrating the thermocouples of secondary 
standards or of r.f. micropotentiometers submitted for 
test. 

To calibrate an ‘‘unknown”’ r.f. micropotentiometer, 
it is connected to a second section of the console pro- 
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vided for this purpose. R.f. power, supplied from th: 
same source as above, is gradually increased to a 
desired level of the ‘‘unkown’’. The r.f. level of th« 
standard is then adjusted until the receiver indicates 
equal output from each. With the r.f. power dis 
connected, the thermocouples in both the “unknown’’ 
and the standard are calibrated with the internal d.c. 
source; the r.f. voltage is then calculated. 





B.S.I. Amends Standard for 


Symbols, Signs and Abbreviations 


THERE is a vital need for a standard notation in which 
physicists, chemists, engineers and other technologists 
can express their ideas. Six years ago the British 
Standards Institution took a major step towards 
meeting that need when it published B.S.1991, Letter 
symbols, signs and abbreviations. 


Part 1: General 

It has now been decided to make a comprehensive 
revision of Part 1 to reflect the considerable progress 
that has been achieved, nationally and internationally, 
during recent years. But meanwhile, having in mind the 
issue early in 1961 of 4 further parts to the standard’, 
B.S.I. has issued an amendment to Part 1 (obtainable 
as PD3920). It brings into effect the more important 
modifications which are necessary to avoid inconsistency 
between the various parts. Copies of this amendment 
are available free of charge from the B.S.I. to all those 
holding copies of B.S.1991. 


The following points of particular interest will be 
found among the revisions made in the amendment: 
1. In order to distinguish between the pound as a 

unit of mass and the weight of a pound under 
standard gravity as a unit of force, distinctive 
abbreviations are recommended for these two 
units, i.e., “Ib” for pound mass and “‘Ibf’’ for 
pound-force; likewise, “‘kg’’ for kilogramme mass 
and “‘kgf” for kilogramme-force, etc. 

The use of the’letter ‘‘f” for this purpose follows a 
decision of the International Organisation for 
Standardisation and replaces earlier methods of 
making a distinction. 

2. It has been decided to maintain more rigorously 
than hitherto the general principle that symbolic 
abbreviations for units should not carry a full- 
stop as part of an abbreviation. This principle 
has been observed for many years by international 
standardising bodies but there have been a few 
exceptions in B.S.1991: Part 1. In future all the 
abbreviations for metric and British units in 
B.S.1991 will follow this principle. For example, 
the recommended abbreviations for horsepower 
and British thermal unit should be written “hp’’ 
and “Btu’’, without full-stops. 


*—The titles of the new parts will be: Part 1: Chemical 
engineering, nuclear science and applied chemistry; Part 2: 
Fluid mechanics; Part 3: Structures, materials and soil 
mechanics; Part 4: Heat engines. 
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REVIEW OF COUNTING EQUIPMENT 


at the 


Institute of Physics and Physical Society Exhibition 


HIS year has brought the 45th Annual Exhibition 
T of what used to be the Physical Society and is 
now the Institute of Physics and the Physical Society 
as a result of amalgamation of the two bodies. The 
conditions of tke exhibition demand that apparatus 
displayed must be new since last year’s exhibition, 
though ‘“‘new”’ in this sense may very well mean an 
improvement or a modification to an instrument. 

In view of the relatively short period of seven months 
since the I.E.A. Exhibition, large numbers of completely 
fresh developments could not be expected at the 
Physical Society Exhibition nor has there been any 
startling new trends. Trends visible at the I.E.A. 
Exhibition have been maintained and developed, but in 
view of the lack of fresh trends it has been decided to 
concentrate this review on the very important field of 
counting instruments. 


High Speed Counting 

Marconi Instruments Ltd. showed a_ high-speed 
counter timer with built-in frequency standard, the 
TF1345 10 Mc/s electronic counter. This instrument 
may be used as a frequency meter for the measurement 
of transmitter and oscillator frequencies, pulse repeti- 
tion rates, mechanical vibration frequencies, and revolu- 
tions per second. The outputs derived from the internal 
standard are also available for such purposes as setting 
up wavemeters or receivers. The instrument may also 
be used as a decade frequency divider up to a factor 
of 108, 

A direct count of impulses arriving at regular or 
irregular intervals can be made at any speed up to 
10? per second. The input signal may be in the form of 
sinewaves or pulses. 
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For frequency measurement, the number of cycles 
occurring in a gate period is counted and indicated on 
the display in terms of kc/s. There are five switch- 
selected gate times: 0-001, 0-01, 0-1, 1. 

The TF1345 is an 8-decade counter with a readout 
in the form of columns of neon-indicated numbers. 
Lighting of the appropriate one of five subsidiary neons 
indicates the position of the decimal point when the 
instrument is used for time or frequency measurements. 

The display time is continuously variable between 
0-1 and 10 sec, and can be held indefinitely by manual 
control. It must be greater than the gate time. The 
count is automatically reset at the end of the display 
period and the action is repetitive. 

Provision is made for using an external frequency 
standard when measurements of very high accuracy 
are required. 

Measurement of low frequencies by the above method 
may not be sufficiently accurate in a 10-second gate 
period. Provision is therefore made for extending the 
gate and display period, by means of a manual control, 
to any integral multiple of 10 seconds. This facility is 
also useful when measuring high frequencies very 
accurately with an external standard source. 

Time measurements are similar to period measure- 
ments. Start and stop impulses marking the beginning 
and end of the interval being measured are applied to 
the counter. These pulses operate the gate and a direct 
count is made of the number of cycles of the appropriate 
internally generated standard frequency. 

The accuracy of frequency measurement is +1 
count + standard-frequency accuracy. The accuracy 
of waveform period measurement is +0-2%, (single 
period), +0-02°%, (average of 10 periods). 
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The stability of the standard frequencies is +2 parts in 
10’ short term, and +2 parts in 10® per week. For 
higher accuracies the instrument may be operated from 
an external 100 kc/s standard source. 


The transistorised high-speed counter, Type 298, 
shown by Airmec Ltd., can be used to measure fre- 
quencies up to 50 Mc/s and time intervals from 1 micro- 
second to 108 sec. 

The indicator consists of a large, eight-figure in-line 
display unit on which both the units of measurement 
and the decimal point are shown. The display time is 
} to 10 seconds, or infinite. The count is continued 
when necessary on a 5-digit resettable printer to be 
operated from the counter in order that permanent 
records of the readings may be obtained. 

The principle of operation for time measurement is 
that of counting the number of cycles of a standard 
oscillator occurring during the measured period. For 
frequency measurement, the standard oscillator gates 
the input signal for a controlled period, during which 
the cycles of the input signal are counted. A standard 
oscillator with a short term stability of 1 part in 107 
is incorporated, but for greater accuracy an external 
standard may be used. 


Counter Data 
Time Units: 
(for period and 
time measurement) 
Gate Time: 
(for frequency 
measurement) 
Accuracy: 


0-1, 1-0, 10, and 100 us 


1, 10, and 100 ms 

1, 10, and 100 seconds 
+1 count + osciliator 
stability 

Oscillator Stability: +1 part in 107 short term 
+5 parts in 107 long term. 

The transistorised counter shown by Advance 
Components is designed for the measurement of 
frequency, period and time. The frequency range is 
from 10 c/s to 10 Mc/s via the input amplifier, or from 
zero to 10 c/s via the v.Lf. input. Time measurement 
is possible from 0-5 microseconds using selected time 
units in decade steps from 10-7 to 10 seconds. The 
range of period measurement is from 1/10 second to 
107 seconds. 

In-line projection indicators provide a display of 
seven figure numbers and an eighth indicator is pro- 
vided to show a caption of which units of measurement 
are being used. A decimal point moves to the correct 
place under the control of the function switches so 
that a non-arbitrary reading is effected. The display 
time is variable between 1 and 5 seconds or may be 
held manually indefinitely. 

The internal standard reference frequency is derived 
from a temperature controlled 10 Mc/s crystal oscillator, 
which also provides, through frequency dividers, output 
timing pulses at any one of nine standard repetition 
frequencies. Self-checking facilities are built in to test 
the operation of both counter chains. 


Counter Data 


Counting accuracy is +1 count, 
the accuracy of time or frequency 


Accuracy: 
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measurement is +1 count + inter 
nal or external standard accuracy 

Internal Standard: 10 Mc/s crystal + 1 part in 10? ai 
t-25°C. Decade divisions down to 
0-1 c/s. 

External Standard: B.N.C. socket and switch provided 
for use of external standards at 
frequencies up to | Mc/s. 


Rank Cintel also showed a 10 Mc/s counter timer. 
This is similar to their 1 Mc/s counter timer described 
under ‘“‘Normal Counting’. 

Basically it comprises a counting chain consisting of 
a 5 Mc/s crystal oscillator (multiplied to 10 Mc/s for use 
in the chronometer), gate and seven decades in cascade. 
Results of measurements are displayed on seven panel 
mounted meters each scaled from 0 to 9. 

With one line working the time range is 0-3 pu sec to 
1 sec in 1 psec steps. With two lines working the time 
range is 0-1 w sec to 10® sec in 8 decimal ranges. 

The accuracy in both cases is + 1 part in 107 + | 
digit. 

When the instrument is used for measuring events, 
unit time the range is 10 c/s to >10 Mc/s or 0 to 
>7 Mc/s for pulses. The accuracy is +1 part in 
10? +1 digit using the internal time standard. 


Normal Counting 


The Rank Cintel universal 1 Mc/s counter has read- 
out facilities for operating a printer or any other 
required indicating system. The complete instrument 
comprises a number of Cintel standard printed circuit 
panels arranged to form a counting chain and a time 
interval generator chain. 

The results of all measurements are indicated in 
decimal notation on six meters each scaled from 0 to 9. 

The instrument can be used to measure the time 
interval between two occurrences at a given level in a 
continuously varying electrical function, or the time 
interval between any event the beginning and end of 
which is defined by two separate positive or negative 
group pulses in any combination. 

A 1 Mc/s oven-controlled crystal oscillator feeds via 
an emitter follower stage to a gate unit. The gate is 
operated in response to positive or negative going start 
and stop pulses in any combination as selected by a 
switch. 

Counter Data 


Time Range: 1 us to 1 sec in steps of 1 us 


Accuracy : +2 parts in 10® + 1 us 
Frequency 

Range: 10 c/s to 1 Mc/s 
Accuracy: +2 parts in 106 +10-8, 10-7, 10-1, 


1 or 10 c/s depending on measuring 
period. 


J. Langham Thompson showed two new additions 
to their range of counting equipment. These are a high 
frequency counter, Model 6010, intended mainly for 
laboratory use with a seven digit readout and operating 
up to 1 Mc/s, and a low frequency counter, Model 6018, 
which has four digit readout, operates up to 30 kc/s and 
is intended mainly for industrial work. 

Both instruments have facilities for: 

1. Measurement of frequency or r.p.m. 
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2. Measurement of the time interval between two 
positive-going pulses or the period of one cycle 
of a repetitive waveform 

3. Gated counting 

4. Comprehensive self-checking on all ranges. 

In the Model 6010 the 1 Mc/s crystal oscillator is 
enclosed in a thermostatically-controlled oven to ensure 
a stability of 1 part in 107 per week. The Model 6018 
employs a 1 ke/s crystal oscillator with an accuracy of 
5 parts in 104. 


Counter Data 
Model 6010 
Frequency Measurement: 
Frequency 
Range: 10 c/s to 1 Mc/s* 10 c/s to 30 kc/s 
Gate Times: 0-1,land10sec 0:1, 1 and 10 sec 
Accuracy: +1lcount +stan- +1count +stan- 
dard frequency dard frequency 
accuracy. accuracy. 
Time Measurement 
Form of measurement is the interval between two 
positive-going pulses or period of one cycle. 
Model 6010 Model 6018 


Model 6018 


Maximum 
Frequency : 
Time Range: 


100 kc/s 1 kc/s 

10 us to 10,000 1 ms to 1,000 sec 
sec (108 sec using (104 sec using 
standard output standard output 
frequencies). frequencies). 

+1 time unit + standard frequency 
accuracy. 

* With increased signal input, pulse widths down to 
100 m us can be counted. 


Accuracy : 
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Scintillation Counters 

The B-probe, Type BP 4, shown by E.M.I. Electro- 
nics, is a scintillation counter intended primarily for 
the detection of low energy 8 radiation. Its advantage 
over mica-end window Geiger counters is that it does 
not saturate at high count rates. The phosphor used is 
anthracene with an area of 16 cm’. 

The window area is 20 cm? and the thickness of the 
aluminised Malinex window is approximately 1-5 mg 
cm*. The overall detection efficiency for carbon 14 is 
15% 


The Ekco Electronics scintillation counter, Type 
N664, is a shielded, bench-standing instrument for 
counting millimicrocurie quantities of B and y 
emitters. 

fB emitters, including tritium and carbon 14, are 
counted by liquid scintillation counting and gamma- 
emitters are counted by using } Nal(TI) crystals. 

The sample chamber is shielded in all directions by 
2-5 cm of lead. For liquid scintillation counting the 
radioactive sample is either dissolved in a liquid phos- 
phor, or suspended in a gel. 

The efficiency is given in the following table: 





Background Efficiency 
2 to 3 counts/sec 40 to 50%, 
24 counts/sec 24%, 
13 counts/sec 10%, 
18 counts/sec 50°, 
7:5 counts/sec 30% 
5 counts/sec 20% 
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Depending on how the radioactive sample is pre- 
pared, well counting, annular counting or “‘end-on”’ 
counting may be used for y emitters. The performance 
for each method is given below. 





Well Annular “End-on”’ 
Crystal Sample Method 
Method Method (20 ml) 
(5 ml) (10 ml) 
Background 
Count 550 c.p.m. 78 c.p.m. 300 c.p.m. 


Sample Count 6,600 c.p.m. | 2,250 c.p.m. | 4,600 c.p.m 


Total Count 7,150 c.p.m. | 2,328 c.p.m. | 4,900 c.p.m. 




















The universal scintillation head, Type 214A, 
shown by Ericsson Telephones, is designed for the 
detection of alpha, beta, gamma, or X-radiations, and 
fast or slow neutrons. The unit is fitted with a 20th 
Century 11/23 eleven-stage photo-multiplier tube, and 
is supplied with separate phosphors for alpha, beta and 
gamma detection. 

Fig. 1. Ekco Type N664 universal scintillation counter 


PRACTICE 201 





Using a plastic phosphor 1 inch in diameter and 
2 inches long, a tube voltage of 1,300 volts, and a 
radium source, a typical sensitivity is 104 counts per 
minute per mR/h. The background count under these 
conditions is approximately 200 counts per minute at 
room temperature (20°C). 


Proportional Counters 

20th Century Electronics have developed a_pro- 
portional counter, PX130, for X-ray fluorescence 
analysis. One application is the measurement of plating 
thickness by measurement of the intensities of the 
fluorescent X-radiation produced by the primary 
X-radiation incident upon the plated surface. 

The PX130 is a 2 in. diameter proportional counter 
constructed of aluminium with a beryllium window 
23 mm in diameter and 0-5 mm in thickness. 

The counters are available filled with mixtures of 
argon-methane or xenon-methane. 

As an example of the energy resolution achieved 
with these detectors 10-5 keV X-rays can be measured 
with an energy resolution of 9% whilst for 5 keV 
X-rays a resolution of 17% can be achieved. 

The proportional counter should be operated into a 
linear pulse amplifier with a bandwidth of at least 
2 megacycles and a minimum overall gain of 108 
(including head amplifier). 

Suitable amplifier time constants are integrating and 
differentiation time constant of 1-6 yu sec. 

The company also showed an X-ray proportional 
counter for the energy range 20 to 100 keV. This 
counter, Type PX115, is useful in interpreting the 
complex spectra that occur in radioactivation analysis. 
The recommendations for the pulse amplifier and 
amplifier time constants are the same as for the 
Type PX130. 


A proportional counter for X-ray micro-analysis 
was shown by Cambridge Instruments Ltd. It is used 
for detecting the hard radiation from elements with 
the higher atomic numbers within the range of the 
Cambridge Microscan, and is interchangeable with a 
flow counter for soft radiations. 

The counter consists of a cylindrical 1 in. diameter 
gas-filled ionisation chamber with a central wire 
electrode 0-002 in. diameter fixed to each end by an 
insulating glass-to-metal seal. 





Fig. 2. Proportional counter for Cambridge Microscan 
X-ray analyser (sealed type) 
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X-rays enter the side of the cylinder through a 
beryllium window 0-005 in. thick and cause ionisation 
of the gas. If the electrode is at a suitable potential 
with respect to the cylinder, this ionisation is dis- 
charged and the electrons, diffusing to the central 
electrode, cause multiplication and produce a pulse. 
At a given potential the magnitude of this depends on 
the number of electrons (i.e., the number of ion pairs) 
formed by the X-ray quantum, and is, therefore, a 
measure of the quantum’s energy or wavelength. 
Varying the potential of the wire electrode controls 
the multiplication and hence the pulse height. 

For the counter to function efficiently at the shorter 
wavelengths, the proportion of X-ray quanta absorbed 
in collision with the gas over the radius of the counter 
must be high. For this reason a heavy gas is needed 
and xenon is used with a small amount of ethyl formate 
added to stabilise the gas multiplication. 

The counter works within the range 1,000 to 2,000 
volts. 


Coincidence Counting 

The coincidence tritium counter shown by Ericsson 
Telephones counts low energy f particles emitted by 
tritium. A known volume of tritium is dissolved in 
alcohol or toluene and added to a suitable liquid phos- 
phor. This solution is then poured into a sample cell 
positioned between two diametrically opposed photo- 
multiplier tubes. Scintillations resulting from 
particles are thus seen by both photomultiplier tubes 
simultaneously. The resultant pulses, when fed to the 
coincidence unit, are accepted and result in a corres- 
ponding output pulse which drives a scaling unit. 
Random noise pulses produced in the system are rejected 
by the coincidence unit and are not registered. 

It is therefore possible to discriminate between 
pulses derived from (a) the sample and (b) the thermal 
noise generated within the photomultiplier. 


Counter Data 

Maximum Counting Rate: 250 kc/s 

Resolution Time: 4 us 

Counting Efficiency: 10% to 40% depending 
on cell and type of phos- 
phor used. 


‘ 


Isotope Developments have designed equipment for 
measuring millimicrocuries of low energy f-emitting 
isotopes. A glass cell contains the sample to be 
measured which is mixed with a liquid scintillator. 
There is a shutter mechanism so that samples may be 
changed in full daylight. Facilities are provided to 
introduce a cooling liquid for high ambient temperature 
use but under normal conditions no external cooling is 
required. The two 14-stage photomultiplier tubes are 
motor-driven to bring them into contact with the face 
of the glass cell. The signal output from the two cells 
is taken via two non-overloading amplifiers and a pulse 
height analyser to a fast coincidence unit, in order 
to cancel out the thermal noise from the photo- 
multiplier tubes. 

The resultant background count is of the order of | 
count per second and with millimicrocuries of tritriated 
water an efficiency of 10% is obtained. 
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INPUT POSITION 
IN FOLLOWING DECADES 


Fig. 3. Block diagram of complete decimal stage 


Bi-directional Random Input Counter 


The counter, a complete decimal stage of which is 
illustrated in Fig. 3, uses commercial binary units with 
delay times of 2 microseconds each. All 20 units in a 
5-decimal digit counter can be switched and an output 
pulse produced in 2 microseconds. Normally 20 micro- 
seconds are required. 

The circuits can be set to add or subtract pulses 
occurring on two separate input lines regardless of 
possible overlap of the pulses. Each pulse input can 
have a maximum frequency of one third of the maximum 
counting frequency of the binary stages employed. 
Pulses occurring within the resolution time of the 
binary units are detected in the non-critical circuits 
shown in Fig. 4, and replaced by adequately spaced 
pulses when adding, or suppressed when subtracting. 
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Each pulse is directed via gates, depending on the 
state of the counter when the pulse arrives. 

The instrument was developed at the National 
Engineering Laboratory to compare two pulse trains 
for shaft speed control, and for the measurement and 
correction of errors in gears. 


Computing Counter Controller 


Racal Instruments showed a_ fully-transistorised 
universal counter timer utilising ferrite core techniques. 
The instrument incorporates a fully variable digital 
time base and an in-line nodistron display. 

Frequencies up to 110 kc/s can be measured with an 
accuracy of +1 count +0-005%. Time interval 
measurement can be up to 27-8 hours. The counter 
controller may also be used for period measurement, as 









































































































































Fig. 4. Block diagram of pulse coincidence control 
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a frequency divider and as a clock pulse source. Digital 
outputs are available from each indicator in the form 
of relay contact closures for the operation of an external 
read-out or digital printer. 


Gated Dekatron Counter Units 


When the diffractions in X-ray powder diffraction 
patterns are very weak it is usual to measure the 
intensity at a series of fixed detector positions so that 
any degree of resolution and statistical accuracy can be 
achieved by having slits suitably small, and counting 
periods sufficiently long to achieve the desired accuracy. 

To do this a gated counter unit is connected to the 
ratemeter which receives the output from the detector 
so that the number of individual counts arriving in a 
predetermined time is recorded, or, more conveniently, 
the time is recorded for a certain number of counts. 
This latter method has the advantage of giving each 
observation the same statistical accuracy. Whichever 
method is employed, a time-measuring device must be 
used which can be mechanically or electrically coupled 
in such a way that the termination of counts stops the 
timer or vice versa. 

A gated counter unit has been developed by Solus 
Schall Ltd. to perform all the functions necessary in 
X-ray diffraction work of this kind. Each unit will 
serve as either a counter or a clock. The unit is com- 
posed of a pulse gate which will receive signal pulses of 
cither sign, can be opened or shut manually or by control 
pulses, and also gives out control pulses from other 
terminals when the gate opens or shuts. The signal 
pulses, after being allowed past the gate, enter a four- 
digit dekatron counter whose first stage employs a 
faster dekatron capable of counting regular pulses at 
25 kc/s. By turning a selector switch the unit provides 
a control pulse after (1, 4, 6, 10) « (10, 10?, 10%, 104) 





signal pulses have arrived which can be used to control 
itself and other units. 

For all operations, other than the simplest one of 
timing or counting, two of these identical units will be 
required so that one acts as the counter and one as a 
timer using its own 100 c/s signal derived from the 
mains. If frequency drifts of mains occur which are 
greater than the required accuracy demands, then an 
external sine-wave oscillator may be used. By suitable 
interconnections from the front panel either of the two 
principal counting methods can be employed. 

The diffraction procedure is to “‘inch’’ the detector of 
the goniometer by increments of the same order as the 
slit-width, this latter being chosen to ensure that 
sufficient resolution is achieved for the purpose in hand. 
The reciprocal of the time required in each position to 
receive 10,000 pulses will give each reading with a 
deviation of +1%. Greater accuracy can be achieved 
by this means than with the continuous recording 
technique. Areas of the diffraction diagram obtained 
from the recorder in a normal run can be investigated 
in detail for small amounts of trace elements, etc. 

A further application of these units is to use them 
as separate signal and monitor chains in cases where the 
stability of X-ray output is not assured. Inching the 
detector is again performed and the signal chain is 
automatically switched off after a predetermined 
number of counts has been received from the monitor. 


Counter Data 
Required pulse size 
to count: 


30 V +ve; width 2 us 
15 V +ve; width 5 ps 
1-0 V +ve; width 1 ms 

Output pulse when 
count completed: 

Maximum regular pulse 
rate: 


—ve; width 100 us 


20,000 p.p.s. 





Self-organising Systems. [dited by Marshall C. 
Yovits, and Scott Cameron. Symposium Publications 
Division of the Pergamon Press. 1960. 330 pp. 60s. Od. 

Intriguing possibilities seem to exist for the design of 
new components, instruments and instruraentation 
systems, judging by the aims postulated at a conference 
sponsored by the U.S. Office of Naval Research and by 
The Armour Research Foundation. The proceedings 
of the conference were issued as volume two of “‘Inter- 
national Tracts in Computer Science and Technology” 
under the title “Self-organising Systems’. 

What form an engineered self-organising system 
will have, or should have, is still a matter of conjecture ; 
perhaps a complex assembly of tomorrow’s electronics, 
perhaps even more. There is, however, a definite 
similarity between industrial automation and _ the 
mechanisation of thought processes, the latter being a 
more advanced form of automation, so that the solu- 
tion of the problems involved may not be so far away 
after all. Information processing is rapidly advancing 
beyond the stage represented’ by a computer with a 
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REVIEWS 


fixed programme and it is expected that machines 
will be capable of learning from past mistakes and to 
organise themselves. Machines of that description will 
be needed for the tackling of problems of automatic 
print reading, speech recognition, pattern recognition, 
automatic language translation, information retrieval 
and of large and complex control systems. 

To achieve this engineers will have to enlist the help, 
knowledge, experience and vision of the psychologists, 
biologists, and others. 

The book records in full 15 papers and as many 
discussions. The latter were, in some cases, animated 
and heated—which is not really surprising, considering 
that representatives from so many various fields of 
research have taken part and that some of the ideas 
discussed are still in the embryo stage. 

To all those who are at present working on advanced 
computing systems, instrumentation, and automation, 
and are interested in the possible application of machines 
to the solving of problems which were so far the 
prerogatives of human organisers (i.e., of self-organising 
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systems of a human nature) this book is sincerely 


recommended. 
L. A. STEINER 


Recommended Instrumentation of Small Boilers. 
British Industrial Measuring and Control Apparatus 
Manufacturers’ Association. 22 pp. 1960. 2s. Od. 
post free. 

Some four years ago, the British Industrial Measuring 
and Control Apparatus Manufacturers’ Association 
(BIMCAM) issued a handbook entitled ‘Applications 
of Instrumentation and Automatic Control”. The 
present brochure of 22 pages, ‘‘Recommended Instru- 
mentation of Small Boilers’, is intended as a companion. 
It has been prepared by a joint committee set up by 
BIMCAM, the National Industrial Fuel Efficiency 
Service (NIFES) and the Central Electricity Board 
(CEA). The recommendations are intended to apply 
to low pressure water boilers with ratings over 500,000 
B.T.U./hr and steam boilers with ratings up to 60,000 
Ibs/hr. 

The brochure commences with a consideration of 
boiler efficiency, explaining why certain measurements 
must be made. A table then follows listing the measure- 
ments specified under the headings: Fuel, Water, 
Steam and Flue Gas and Air. In each case the mini- 
mum instrumentation is given together with recom- 
mended extras. Each measurement is then given 
further consideration and this includes the particular 
types of instruments recommended and line diagrams 
showing the selection and siting of the instruments. In 
the case of steam boilers, the data is usefully divided 
into that for boilers delivering less than 4,000 lbs of 
steam per hour, boilers delivering 4,000 to 8,000 Ibs/hr, 


boilers delivering 8,000 to 20,000 Ibs/hr and boilers 


delivering 20,000 to 60,000 Ibs/hr. 
The address of BIMCAM is 9 Argyle Street, London, 
W. 1. 


G. F. Shotter 


Induction-type Intergrating Meters. By 
214 pp. 


and G. F. Tagg. Sir Isaac Pitman Ltd. 1960. 
63s. Od. 

BotH authors are authorities in their own fields, 
having long studied the particular aspects of meter 
design and practice on which they write and much of the 
book describes joint research in the experimental and 
mathematical investigation of specific meter problems. 
Text-books with this general title are largely descriptive 
of commercial practice, but here commercial models 
are in the main ignored. Four well-known text-books 
on meters are quoted for reference. It must be emphasised 
that this is not an ordinary text-book for students and 
a reader preferably requires prior knowledge of meters. 
It is rather two correlated monographs dealing in 
great detail with certain points. Although the early 
part, on meter theory, has very general application 
including to students, the majority of the book is of 
most use to meter designers, with later parts of applica- 
tion to users. 

Following a very brief introductory chapter which is 
descriptive, a discussion arises on the basic theory of the 
meter and experimental work is detailed by which the 
authors show that the common rotating- or sliding 
field theory is untenable and that the correct theory is 
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the transformer or eddy-current one. A chapter is devoted 
to detailed experimental and theoretical work on the 
various parasitic or stray forces acting on the moving 
system, all of which produce uneven motion and so 
additional wear at the lower bearing, especially at low 
loads. Two chapters, which together form a considerable 
portion of the book, deal with the life-maintaining 
lower bearing—the steel pivot and synthetic sapphire 
combination now practically universal in meter con- 
struction. Meter Oil No. 2 is recommended here. 

The first author (G.F.S.) has been particularly 
associated with this work for many years and is the 
foremost authority on the subject. His findings, 
therefore, have considerable weight; some of the work 
has been published in E.R.A. Reports and Institution 
papers and further work is in hand. 

The two final chapters are practical and have appli- 
cation to all meter users: they deal with the protection 
of jewels and pivots from shock damage, and the 
cleaning and polishing for routine use. Approved 
portable carriers are described which minimise damage 
and ensure carriage in an upright position. 

The book is well produced and illustrated with many 
original line drawings. About the only criticism that can 
be levelled is that the title is somewhat misleading. 
But it is difficult to suggest a more suitable title, other 
than adding an outsize sub-title to indicate that it 
deals firstly with the theory in more detail than any 
other book, and then with the practical side of bearing 
design more than can be found elsewhere. 


E. H. W. BANNER 





B.C.A.C. Reorganisation 


FORMERLY the B.C.A.C. operated as a federation of 
three separate groups concerned respectively with the 
engineering application of automation, automatic 
control and computation, and sociological and economic 
aspects. 

These groups have now been merged into a single 

B.C.A.C. Council. 

The B.C.A.C. has decided to set up three panels to 
activate the following aspects of its work: 

Education and Training—Chairman, Prof. G. D. S. 
MacLellan, M.A., Ph.D., A.M.I.Mech.E. (University 
of Glasgow). 

Research and Devzlopment—Chairman, Mr. J. F. 
Coales, O.B.E., M.A., M.I.E.E. (University of Cam- 
bridge ). 

Public Relations—Chairman, Mr. W. C. F. 
M.A. (Deputy Director, B.I.S.R.A.). 
Arrangements are in hand for the holding of a con- 

ference at Harrogate from 27th to 30th June, with the 
general title ““Automation—Men and Money’. Plans 
are also in hand for the delivery in the autumn of the 
first annual B.C.A.C. lecture which would be in the form 
of an authoritative review, by an expert in the field, of 
the present position and probable future developments 
of automation procedures in British industry and com- 
merce. 


Hessenberg, 
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ELECTRICAL TRANSPORT 


Instrumentation Helps to Solve Problems 


HE BICC Group designs, supplies and installs 

overhead electrification equipment for British 
Railways as well as railway modernisation schemes in 
overseas countries and has naturally, in this field of its 
activities, a special interest in the mechanical 
problems peculiar to the operation of such equipment. 
Foremost among these is that of achieving absolutely 
uniform current collection from a static overhead wire 
traversed by a pantograph mounted on a moving train. 

The problem arises because the contact pressure 
between the two components is continually changing. 
This has been recognised for a long time, but it be- 
comes more important as higher supply voltages and, 
hence, lighter overhead wires are used, and as running 
speeds increase. 

For information on the performance of his equip- 
ment, the designer has hitherto had to rely almost 
entirely on observations made on the actual railway 
track but such observations are difficult, lengthy and of 
limited accuracy. The BICC Group has, therefore, 
augmented its already extensive research facilities by 
setting up a new laboratory designed specifically for 
research of this nature by means of a scale model 
capable of reproducing faithfully all the dynamic 
mechanical characteristics of the full-scale equipment 
at simulated speeds up to at least 100 m.p.h. 
Believed to be the only one of its kind in the world, 
this model has been operational for some months in the 
laboratory at Tolworth, which was visited by the 
overseas delegates to British Railways Electrification 
Conference. 

The laboratory housing the models measures about 
200 feet by 20 feet. The track is in the form of a closed 
loop with two straight sides 144 feet in length and 
closing curves 14 feet in diameter. The middle parts of 
the straight sides, the actual test sections, 80 feet in 
length, are enclosed and temperature controlled. A 
trolley, about 12 inches long, driven by a 50-volt d.c. 
motor supplied with current from the rails, is used as a 
vehicle for the pantograph and the necessary instru- 
mentation. The motor is underslung to lower the 
centre of gravity and avoid the risk of derailment at 
the curves. The scale of velocity is such that an actual 
train speed of 100 m.p.h. is represented by a model 
running speed of nearly 18 m.p.h. 

The model pantograph follows closely the articulated 
design of the prototype. Each member was designed 
with the correctly-scaled bearing length and approxi- 
mately the correct centre of gravity, but with a lower 
mass than required. The necessary additional mass was 
then added by two separate weights which were so 
positioned that each member possesses the correct centre 
of gravity and moment of inertia. The two working 
springs are steel helices and the springing of the 
pantograph head is achieved with leaf springs. 

The three arrangements of. overhead equipment— 
simple catenary, compound and stitched catenary— 
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which have been designed and are being installed by 
BICC for the British Railways 25 kV a.c. system are 
being reproduced. The solid contact wire and the 
standard catenaries are represented by fine wire on 
which closely spaced cylindrical beads are fixed to give 
the correctly scaled mass and elasticity. 

In all, more than 300 beads are used in each one-foot 
length of model contact wire so that there was a con- 
siderable manufacturing problem. Similarly, the 
assembly operation was a tedious one requiring a high 
degree of precision and patience. Every six-foot length 
was tested for extensibility and flexural rigidity, after 
which the separate lengths were joined, with a bead 
covering the joint position so that mechanical uni- 
formity was preserved throughout. The droppers were 
also manufactured from wire carrying beads or fractions 
of beads. 

The first form of support to be studied is the ““hinged 
cantilever’, consisting of a diagonal strut tube sup- 
ported from porcelain insulators by a stranded tie-wire 
and hinged at the vertical mast. The upper end of the 
strut tube holds the main catenary, the auxiliary 
catenary and contact wire being attached to hinged 
“registration” and “steady” arms. The latter, which 
can move independently of all other hinged members, 
are arranged to be always in tension and are reversed at 
alternate supports to give the necessary stagger of the 
contact wire. The inertial mass and distribution of 
mass are scaled in the model. 

Position, velocity and acceleration of the panto- 
graph trolley are essential data which must be known at 
all times. These are gathered from devices which feed 
back high frequency signals to a receiver from a 
transmitter carried underneath the trolley. The trans- 
mitter aerial consists of two underslung flat plates 
spanning a receiver aerial wire carried by the support- 
ing structure. ; IK 

The movements and displacements of the wires in 
the model are measured in several ways which may be 
used separately or in combination; they are either 
optical or electrical. The optical methods are high 
speed cinematography, and a method which registers 
the position of a wire by casting a shadow of it on toa 
photo-sensitive device. The favoured electrical method 
employs a capacitive coupling to a high frequency 
signal carried by the model wires. The results of the 
last two methods, together with signals from the trolley 
instrumentation, are simultaneously displayed on a 
multi-trace oscilloscope with recording camera, or on a 
multi-channel chart recorder. 

Practical experiments have been in progress at Tol- 
worth for only a few months but, already, considerable 
progress has been made. Results so far achieved show 
that the method of approach to the problem is the correct 
one and BICC scientists are hoping that their findings 
will soon be guiding the design of improved overhead 
equipment for all forms of electric traction. 
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The English Electric Co. in 1960 


N the field of meters and relays, a development that 

aroused interest was the welding meter for use in 
welding research and production. The meter comprises 
an ammeter, voltmeter and watthour meter and enables 
the electrical conditions of an a.c. welding arc to be 
observed. 

A range of 240° instruments for traction purposes 
was also introduced. These instruments have black 
Perspex dials on which are engraved the numerals and 
divisions. Illumination from lights behind the mounting 
panel is refracted through the Perspex to spotlight the 
pointer and the engraved portions of the dial. The 
instruments are protected from the effects of vibration 
and shock and from damage by dust, oil and steam. 


Industrial Control Equipment 

During the year a wide range of static electronic 
control equipments has been developed, known as the 
“Unistat” range. It includes a variety of a.c. and d.c. 
variable-speed motor control schemes of the saturable 
reactor type and a full range of magnetic logic elements 
and contactless sensing devices. These equipments, 
together with the existing range of magnetic amplifiers, 
provide a comprehensive selection of static units for 
inclusion in the many industrial process control 
schemes with which the company is associated. 

In the early part of the year the new sinter plant at 
the Workington Iron & Steel Co. Ltd. mills was 
equipped with variable-speed drives using the saturable 
reactor technique. 

A production programme for a large number of 
multi-motor coritrol centres to the most recent English 
Electric design was initiated to meet orders which 
have been received from many parts of the world. 
Some of the largest of these orders are for centres to 
be installed in Russia and the Argentine. 

A number of the latest developments in the use of 
static techniques have been incorporated into many of 
the comprehensive control schemes built for the Metal 
Industries, Mining and Electrical Plant Sales applica- 
tions divisions of the company. 


Data Processing Equipment 

Manufacture of the English Electric DEUCE com- 
puter has proceeded well and there are now over 
thirty operational installations of this machine. A new 
order was placed in October by the United States 
Advanced Research Projects Agency for a DEUCE 
Mk. 1, to be installed in the Applied Mathematics 
Department of Queen’s University, Belfast. 

The first production models of the KDP 10 com- 
mercial data processing system have been built ; among 
them are those for the Commercial Union Assurance 
Company and the Yorkshire Electricity Board. 

Pre-eminent among English Electric computer 
activities has been the design of a new and powerful 
high-speed computing system called KDF 9, which 
offers a completely new approach to the economics of 
data processing and is complementary to KDP 10. 

The Datapac range of transistorised industrial 
data handling equipment is constructed as a multipoint 
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scanner complete with analogue/digital converter and 
printer unit, suitable for industrial control systems 
applications, telemetry, and data logging. DATAPAC 
equipments delivered to customers during 1960 include 
multipoint temperature scanning and data logging 
systems for the nuclear power stations of the United 
Kingdom Atomic Energy Authority at Calder Hall and 
Windscale, and a data transmission system for the new 
semi-automatic plate mills of the South Durham Steel 
and Iron Co. Ltd. 

The transfer of the English Electric Central Com- 
puting Bureau from Stafford to Kidsgrove was com- 
pleted in the early part of last year without interruption 
to the comprehensive time-hire service this establish- 
ment provides to its many customers. This bureau and 
the London Computing Bureau have given nninterrupted 
facilities for the past five years. 


Aircraft Equipment 

Amongst new electrical equipment for aircraft intro- 
duced by English Electric during 1960 following an 
extensive development programme, were brushless 
generators, transistor voltage regulators and static 
sensing units. 

Brushless rectifier type a.c. and d.c. generators made 
by English Electric have integral main and perma- 
nent magnet pilot exciters ensuring high fault clearing 
capacity, rapid voltage build-up and complete inde- 
pendence from other sources of power supply. 

English Electric transistor voltage regulators are 
being manufactured for use with either a.c. or d.c. 
generators and have no moving parts. They give close 
voltage control with fast response, have no hysteresis 
effect, require no trimming and are unaffected by 
acceleration and vibration. 

Static sensing units are made by English Electric 
for protection of three-phase a.c. systems in aircraft 
against over-voltage, under-voltage, reverse phase 
sequence and differential current conditions. They 
have no moving parts up to the final sealed relay and 
consist of a transformer feeding a Zener diode circuit 
operating a standard uncalibrated relay. 





Ultrasonics in Industry 


ULTRASONICS is dealt with in all its technical 
aspects in a new book published recently. ‘‘Ultra- 
sonics and its Industrial Applications”, by O. I. 
Babikov is translated from Russian and published by 
Consultants Bureau, New York. While the volume covers 
recent Soviet advances in this field, its scope is universal, 
and it will serve as an aid to all technicians and 
scientists interested in the industrial applications of 
ultrasound. 

The author discusses fully ultrasonic control methods, 
the action of high-intensity ultrasonic oscillations on 
various technological processes, ultrasonic drilling 
techniques, and ultrasonic pulse methods of flaw 
detection and physico-chemical research. In addition, 
the fundamental physical principles are presented in 
concise form, making this volume a convenient reference 
for all technicians working in industrial research, 
metallurgy, acoustics, and the many related fields of 
physics and chemistry. 
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Circle 113 for further information 


in-line Digital Display 





Think of a number 


—from 1 to 12, or any combination of letters, symbols or fractions, 
in white or colour, projected in clear, bold characters on to 

a screen for one plane presentation—and you will see the 
tremendous application of this C.I. Digital Display Unit. 

A system of 12 lamps which can be remotely controlled, 

projects through a system of lenses the figure, letter or symbol 

of your choice on to a viewing screen. Moreover, any 

number of these units may be grouped together or panel 

mounted with a common screen. Alignment is assured with 


perfect eye-appeal and a very wide angle of viewing. 











Type numbers ; 600 (for 6-3 volts). 
Operating Voltage | 6-3 volts, standard; 
| also available 12 or 24 volts. 
Power Consumption | 2 watts. 

Figures | Illuminated. 0) 

| 1° high by i” wide. cERIES 6 
orn 
Case l Matt black plastic 

with 2 fizing holes. 

Weight | J0ounces. 









Telephone: ELStree 1382 





uh 




















Single or grouped units 








Counting Instruments Ltd : Elstree Way ‘ Boreham Wood ° Hertfordshire * England 
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Microseal Switch 

Dowty ELeEctrics Ltp. have recently introduced the 
microseal switch for aircraft and general industry. 
The switch meets an increasing demand for a water- 
proof unit capable of operating under the most severe 
conditions with complete reliability. 

This “environment free’’ switch is designed to operate 
at altitudes up to 60,000 feet in ambient temperatures 
ranging from —75 to +70°C. The whole unit, which 
weighs 7 oz, has similar essential dimensions to other 
Dowty micro-switches and can replace them with little 
or no modification to existing structures. 

Complete sealing is achieved by glass/metal seals 
interposed between the switch tray and terminal block, 
together with a silicone-rubber “‘O’’ ring and an associated 
nylon scraper ring in the plunger mechanism. The 
stainless steel plunger is given special treatment to 
ensure prolonged efficiency of the dynamic ‘‘O”’ ring 
seal. 

The 6 BA terminals are arranged in a mica-filled, 
phenolic-resin terminal block and are protected by a 
synthetic rubber grommet. The switch action consists 
of a heavy-duty, double-pole, change-over contact 
arrangement which is shown in schematic form on the 
outer casing. 

Internally, a rocker carries moving contact blades 
and a soft-iron armature which moves between two 
permanent magnets to provide a positive “snap 
action”. A unique feature of this design is that contact 
pressure increases up to the moment of change-over, 
thus reducing the tendency to arcing normally associated 
with low contact pressures at this point. 

To simplify the striker mechanism design, also to 
allow for flexing structures, the plunger has 3 in. over- 
travel after the switch has operated. A load of 103 lb 
max. is necessary to operate the switch, while a load 
of 21 Ib gives full plunger overtravel. At full over- 
travel, the top of the plunger is level with the top of the 
turret, thus preventing damage to the switch 
mechanism. 

Circle 1 for further details. 


Level Gauge Switch 

PRIMARILY designed for use in cooling water header 
tanks on diesel locomotives, the R. & G. Type 1810 
gauge switch, developed by Bayham Ltd., gives both a 
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continuous pointer indication of water level, and an 
alarm contact at low level. 

Both operations are magnetically controlled by the 
movement of the float arm: the pointer by magnetic 
attraction in order to give sensitive indication; and the 
switch by repulsion which in turn gives a snap over 
and positive locking action. 

The switch itself, which has a standard rating of 
6 amp at 110 volts d.c., is of mercury tube pattern with 
both electrodes in one end only. This tube snaps 
through 90° at the operating level, ensuring that the 
mercury is either in contact with the electrodes or, 
alternatively, up the other end of the tube. Thus it 
cannot splash over and give intermittent contact. In 
addition the differential between the trip and recovery 
levels is kept as large as possible so that water surge 
caused by pitching and rolling will not cause inter- 
mittent operation. 

The front cover, which contains the dial chamber, is 
removable for wiring purposes. Since the pointer itself 
is a magnet, it automatically picks up the correct 
reading when this cover is replaced. 

The R. & G. gauge switch can also be used in daily 
service fuel tanks and, in the case of electric locomotives, 
on transformer tanks to indicate the oil level. 

Circle 2 for further details. 


Ball Bearing Type Gearheads 
VacTRic (CONTROL EQUIPMENT) LTD. have brought 
out three new ball bearing type gearheads. 

For light duty servo work, these gearheads employing 
exact ratios are invaluable where considerations of 
space and weight are important. They have been 
designed for use in control systems as a compact means 
of converting the motive power of servo motors into 
more manageable torques and speeds. Special care 
has been taken to ensure that the essential features of 
the servo motor are not impaired by the addition of the 
gear train. Miniature precision stainless steel ball 
bearings are used throughout. 

The guiding specification in the design of these gear- 
heads is E.L.1893, issued by R.A.E. Farnborough, and 
the units conform to the general life requirements for 
the environmental conditions in that specification. In 
fact, the design meets the more stringent requirements 
with respect to acceleration and vibration demanded by 
guided missile applications. 
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Where gear reductions are required other than 


directly after a motor drive, the speed reducer is 
particularly useful. It comprises a standard gearhead 
of any desired ratio, with an adaptor housing, carrying 
a shaft mounted in two precision ball bearings. 
Gearheads may be mounted by the circular groove 
around the housing or by means of the four tapped 
holes in the front face of the housing. 
The methods of mounting the gearhead to a motor is 
by means of a screwed adaptor. 


Driving motor sizes 

Backlash at 4 oz in 
reversing torque 
on output shaft ... 

Backlash at 6 oz in 
reversing torque 
on output shaft... 

Increase in lost mo- 
tion per lb in. of 
additional revers- 
ing torque oth 

Inertia referred to 
input 


Breakaway torque 
Running friction 
torque (on no- 
load) 

Static torque 


Momentary running 
torque (for 1 hour 
total during work- 
ing life) ... 


Safe side load on 
output shaft at 
} in. from the nor- 
mal mounting face 


Safe static axial 
load on output 
shaft oe 





Size 10 
10, 08, 07 


14° max. 


50’ 


0-01 g cm? 
(approx.) 
$ gcm max. 


} gcm. max. 
23 lbin. max. 


27 oz in. max. 


6 lb max. 


3 lb max. 





Size 11 
11, 10, 08, 07 


1° max. 


25’ 


0-01 g cm? 
(approx.) 
4 g cm max. 


4 gcm max. 
2 lb in. max. 
(ratio 10 : 1) 


3} 1b in. max. 


(ratios 20 : 1 
to 1,000 : 1) 


1} lb in. max. 


(ratio 10 : 1) 


24 1bin. max. 


(ratios 20 : 1 
to 1,000 : 1) 


8 Ib max. 


15 lb max. 





Size 18 
18 and 15 


40’ 


5’ 


0-1 g cm? 
(approx.) 
4g cm max. 


30 lb in. max. 


20 lb in. max. 


70 lb max. 


20 lb max. 


Circle 3 for further details. 


Electronic Flowmeter 
METERFLOW LTD. have developed a new range of 
impeller-type flowmeters. 

The sensing element of this free-impeller flowmeter 
consists of a dynamically balanced rotor, supported on 
two p.t.f.e. bearing brushes. 

The rotor is machined entirely from austenitic 
stainless steel, and involves six blades spirally cut to 
ensure maximum efficiency and to reduce fluid slip, 
and, consequently, pressure drop, across the meter. 
The steel used also gives maximum corrosion resistance, 
making the flowmeters safe for use with highly corrosive 
fluids. The body of the flowmeter is machined from 
non-magnetic stainless steel which also gives maximum 
resistance to corrosion. 

Owing to the inherent stability of the bearing 
materials used, the instruments are suitable for low- 
temperature applications including liquid oxygen. 
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The impeller Assembly 





Electronic flowmeter 


The rotor element entirely eliminates bearing end 
thrust, enabling it to achieve extremely high degrees 
of accuracy. Normally, a pressure drop develops across 
the rotor blades which tends to force the rotor forward 
on to its outlet bearing, thus producing drag and reduc- 
ing measuring accuracy. In the Meterflow element, 
however, this bearing consists of a conical seating which 
is in direct communication with the inlet to the flow- 
meter by means of a small drilling which passes 
through the entire length of the front bearing and the 
rotor assembly. Fluid at upstream pressure is com- 
municated directly to the rotor bearing, producing a 
thrust which always compensates that developed 
across the blades. The system is self-balancing, since 
the fluid pressure developed on the outlet thrust bearing 
increases as the rotor moves forward. The value of the 
pressure developed on the outlet bearing is a function 
of the relative position of the rotors and the bearing 
housing, and this position always adjusts itself so that 
the pressure drop across the rotor equalises the thrust 
on the bearing. The rotor therefore always floats 
freely between the two bearings without making 
physical contact with them. 
The calibration characteristics of the rotor in the 
Meterflow sensing elements are linear over a wide 
range of flows, but non-linearity will necessarily increase 
at low flow rates, since then the fluid pressure on the 
outlet bearing is insufficient to overcome the drag pro- 
duced on the rotor. Nevertheless, the Meterflow 
instrument gives good accuracy and repeatability 
even at these low flows. 
Screwed on to one face of the flowmeter is a pick-up 
which contains a magnet and a coil. The passage of 
the blades through the magnetic flux generates voltage 
pulses in the coil which can either be used to operate 
a Dekatron type of display unit or, alternatively, can be 
utilised to produce a d.c. voltage or current proportional 
to flow rate by means of frequency d.c. convertors. 
Alternatively the signal may be used for totalising 
purposes. Sizes range from 4 in. diameter to 5 in. 
diameter, but larger diameters are in process of 
development. 
The following is a brief specification: 
(a) High order of accuracy. Repeatability is better 
than 0-1% with a linearity +0-25% for a flow 
range of 8—1 

(b) The self-generating electrical outputs enable 
meters to be used for remote indication, re- 
cording, totalising or control applications, em- 
ploying either digital or analogue techniques 

(c) There is only one moving part and no electrical 

contacts, and the normal wear problems 
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associated with positive displacement meters are, 
therefore, reduced to an absolute minimum 

(d) It is easy to install. This type of meter only 
requires four diameters of straight pipe upstream 
of the flowmeter 

(e) Low pressure drop. Less than 3 p.s.i. at maxi- 
mum flow (for special application this can be 
reduced to 1 p.s.i.) 


(f) High transient response 

(g) Negligible effects from changes of viscosity 

(h) High working pressure—3,000 p.s.i. maximum 
(i) Suitable for use at temperatures ranging from 


—200°C to +200°C. 
Circle 4 for further details. 


Portable Double-beam Oscilloscope 

SOLARTRON LABORATORY INSTRUMENTS LTD. an- 
nounce their new portable double-beam oscilloscope, 
CD 1014.2, an improved version of the CD 1014 with 
additional trigger modes and provision for external 
brightness modulation. 

Two identical wide-band Y amplifiers, numerous 
triggering time-base modes and built-in TV sync 
separators make the Solartron CD 1014.2 oscilloscope 
suitable for laboratory applications and for field 
servicing. 

Both amplifiers are d.c.—5 Mc/s and have a 
sensitivity range of 100 mV/cm to 50 V/cm with +5% 
measuring accuracy. Increased sensitivity of 1 mV/cm 
(at reduced bandwidth) is obtained from the built-in 
preamplifier preceding Y,. The inputs may be ‘‘floated”’ 
with respect to chassis to display signals isolated from 
earth. 

The basic time-base range 1 cm/psec to 1 cm/sec 
(+5°% measuring accuracy) may be extended to 
5 cm/ysec with the X expansion. There is direct access 











Portable double-beam oscilloscope 
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to the d.c. coupled X amplifier of sensitivity 0-2 V/cm 
to 2 V/cm. The CD 1014.2 may be triggered internally 
or externally (positive or negative) on TV frame, TV 
line, Auto or Normal modes. 

A “bootstrap” type circuit gives a linear time-base with 
less than 1% deviation. The 30 volt bright-up pulse, 
derived from a separate bi-stable circuit, gives bright 
displays at all sweep speeds. The time-base waveform 
is available at an output socket and provision is also 
made for external brightness modulation. A square 
wave of $ V peak to peak +1%, at mains frequency, is 
available for calibration of the time-base and Y 
sensitivity. 

Stabilised e.h.t. ensures that calibration accuracy is 
independent of brightness levels on the 34 in. diameter 
double gun c.r.t. 3AZP31. Mains input 90-130 V/200- 
240 V, 45-66 c/s. 

Circle 5 for further details. 


Precision Fine Wire 

PRECISION fine wires from the American company 
Secon Metals Corp. are now available in this country 
from Leonard Wadsworth & Co. Ltd. Secon products 
include: 1,000°F insulated wire; resistance thermometer 
wire in pure nickel and in pure platinum; fine wire 
drawn to 0-0002 in. in diameter; ribbon rolled to 
0-0001 in. thickness; a range of precision potentio- 
meter wire, bare and insulated, from 37 to 600 ohms/ 
circular mil foot; Woolaston wire; titanium wire from 
0-02 to 0-001 in. diameter. 

Titanium, strain gauge, semiconductor, filament, fuse, 
high tensile strength and enamelled wires are also 
available, together with pure gold galvanometer sus- 
pension strip and electroplated wire and ribbon. 

A range of ceramic insulated wire for use in high 
temperature and nuclear environments is also available. 

Circle 6 for further details. 


High Voltage Silicon Rectifiers 
1,500 p.i.v., 300 mA rated silicon rectifiers that exhibit 
stable characteristics at high temperatures are available 
from International Rectifier Co. (G.B.) Ltd. These 
units offer reverse leakages of 100 pA at 75°C (at rated 
p.i.v. of —1,500 volts d.c.). Maximum forward voltage 
drop at a test temperature of 25°C at 150 mA is 4:5 volts. 
Designed primarily for high temperature operation, 
these units are stud mounted for optimum heat dissipa- 
tion, and may be operated at temperatures up to 150°C. 
Their high inverse voltage (1,500 volt minimum) com- 
bined with the ability to withstand severe shock and 
vibration makes them especially suitable for missile 
and airborne equipment applications. Proper selection 
of polarity (either Type 1N1130 with cathode mounting, 
or Type 1N1131, anode mounting) eliminates the need 
for high voltage insulation between stud and chassis. 
Circle 7 for further details. 


High-precision Laboratory Furnaces 


A RANGE of precision laboratory furnaces with excep- 
tionally high stability of temperature (+0-25°C), an 
interchangeable drum control for thermal cycling, and 
facilities for heat loss compensation at the ends of the 
tube, have just been introduced by Shandon Scientific 
Co. Ltd. 
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In the standard range there are three models for 
maximum temperatures of 1,050°C with tube sizes 
respectively of 35 mm i.d. x 290 mm length (for opera- 
tion on 115 V, a.c.), 60 mm 450 mm (220 V, a.c.) and 
75 mm < 700 mm (220 V, a.c.); and two models for 
maximum temperatures of 1,250°C, with tube sizes of 
35mm x 290 mm (115 V, a.c.) and 60 mm x 450 mm 
(220 V, a.c.). Two special models for maximum tem- 
peratures of 1,500°C are also available, with tube sizes 
of 16mm x 250 mm (115 V, a.c.) and 35mm « 400 mm 
(220 V, a.c.). 

The standard models may be controlled either by a 
thermostatic regulator or a chronograph drum control 
for thermal cycling, these temperature-control arrange- 
ments being easily interchangeable by the user. 

The thermostatic regulator enables the furnace 
temperature to be controlled within +0-25°C at any 
desired level below the maximum. The device consists 
of a graduated scale and a pointer operated by a 
dilatable wire running through the furnace body. 
The scale is fitted with a stop which may be set to any 
desired temperature. When the pointer reaches the 
stop, the current is automatically cut off from the 
windings via the 8-volt relay. The temperature is set 
initially with the aid of a thermocouple. 

The thermostatic regulator is interchangeable on the 
standard models with a chronograph drum control for 
thermal cycling. The drum is clockwork-operated as 
standard, but an electrically-driven version is available 
as an alternative. The drum carries a temperature 
chart on which the desired thermal cycling programme 
is marked out by a strip of thick cardboard. In opera- 
tion, the drum revolves at a set speed (the gearing 
arrangements provide two speeds), and, as the furnace 
heats up, a specially-designed contact on an arm 
connected to the dilatable wire moves across the drum. 
When it meets the cardboard, the relay operates and the 
current is cut off. In this way the contact follows 
closely the edge of the cardboard strip, alternately 
making and breaking the circuit to the windings, and 
thus holding the temperature to the planned pro- 
gramme. 

The three separate windings are mounted side by side 
along the tube and may be controlled individually by 
shunt rheostats, thus enabling the temperature to be 
varied along the tube for special work or to compensate 
for the extra heat loss at the tube ends inherent in this 
type of furnace. 

All models may be mounted vertically or horizontally. 
For vertical mounting the furnace casings are fitted on 
each side with a drilled or tapped boss enabling them 
to be secured to a suitable support. For horizontal 
mounting three different bases are available—a metal 
tripod with screw adjustment on each foot; a box 
pedestal housing the relay and its associated transformer 
and incorporating a mains switch; or a potentiometric 
pedestal incorporating the relay and _ transformer, 
mains switch and three shunt rheostats for controlling 
the three individual windings. 

All models may be fitted with a water jacket, e.g., 
for use in a glove box. 

The two special 1,500°C models are developed from 
the standard types. They are available only with a 
chronograph drum control, which is not interchange- 
able with a thermostatic regulator, and incorporate 


212 INSTRUMENT PRACTICE 


special windings of platinum-rhodium wire. Like the 
standard models, they may be mounted either vertically, 
or horizontally on any of the three available bases. 
Prices from £95, according to model. Delivery, six 
weeks. 
Circle 8 for further details. 


Test Socket 

SEALECTRO CORPORATION announces the availability of 
a new Teflon-insulated test socket designed for assem- 
blies where space is at a premium. The new unit is 
designated as Type SKT-37. 

The Sealectro “Press-Fit’’ SKT-37 receives a 0-090 in. 
diameter probe, 0-140 in. long. Overall diameter, above 
the chassis, is only 0-218 in. while overall height, 
including mounting shoulder and soldering stud, is only 
0-340 in. The new test socket has a 0-170 in. diameter 
body for the through-chassis mounting. 

The electrical contact for the test probe is of beryllium 
copper, providing positive, low-resistance conductivity 
for accurate take-off measurements. The body is made 
of a solid piece of machined, virgin Teflon permitting 
the usual Sealectro “‘Press-Fit’’ installation, thereby 
saving time and costs on the assembly line, and 
simultaneously providing a termination that will 
withstand a wide range of ambient and operating 
temperatures without loosening, cracking or charring. 

Circle 9 for further details. 


Electromagnetic Shaft Speed Transducer 

It is sometimes desirable to measure the speed of a 
rotating member without actually applying a load which 
might alter the speed of rotation (e.g., mechanical 
tachometer) or where no physical connection is possible. 

The Ericsson electromagnetic transducer has been 
designed for use under such circumstances. It has no 
moving parts to wear out, and the whole of the unit is 
encapsulated in epoxy resin. 

The transducer consists of a polarised electromagnet 
assembly with a large air gap. The poles of the electro- 
magnet are mounted close to the rotating shaft so that 
any irregularity of ferrous material (i.e., bolt head, 
keyway, etc.) changes the reluctance of the air gap. 
This change causes a pulse in the output circuit. The 
output pulses can be fed into any suitable electronic 
counter with or without amplification as necessary. 
By the choice of the correct number of gear teeth and 
using a time gated counter the transducer can be used 
as a direct reading tachometer. 

The output pulse amplitude will vary depending 
upon the frequency of the pulses and the gap between 
the polepieces and the operating shaft irregularity. 

Circle 10 for further details. 


Automatic Filling Machine 

SHANDON SCIENTIFIC Co. Ltp. have recently introduced 
to this country a fully-automatic filling machine, known 
as the “‘Filamatic’’, designed to dispense pre-measured 
quantities of liquid, automatically and continuously, at 
a uniform selected speed. 

The ‘‘Filamatic” may be fitted with interchangeable 
glass or stainless steel syringes of 1, 3, 5, 10, 20, 30 or 
50 ml capacity, and special large models are available 
up to 1040 ml capacity. It will handle any free-flowing 
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liquid from water-thin solutions to light oils, polyester 
and epoxy resins, agar gel, etc. 

The machine provides an accuracy of better than 1%, 
and has applications in industry for filling vials, 
ampoules, bottles, tubes, etc., and for metering small 
quantities of liquids in production processes. It may 
also be used for laboratory work—e.g., for dispensing re- 
agents in series tests or, witha “‘single-shot’’ attachment, 
for such operations as the rapid inoculation of large 
numbers of laboratory animals. 

The ‘‘Filamatic” incorporates an electronically-con- 
trolled, variable-speed drive, providing stepless speed- 
control at constant torque, regardless of load variations. 
The volume of liquid discharged at each stroke is regu- 
lated by an eccentric on the crankshaft and is adjust- 
able by a micrometer control. 

The machine is extremely robust, requiring no main- 
tenance beyond the replacement of two inexpensive 
thyratron valves after 2,500 hours’ operation, and the 
whole pumping mechanism is rapidly removable for 
cleaning or sterilising. 

Among the factory-fitted optional extras available are 
a synchronising attachment permitting several machines 
to be “ganged”; an automatic timer for re-cycling 
machines operating together with the synchronising 
attachment; an electric counter; and a single-shot 
attachment for use with a foot switch. 

Accessories whith may be fitted after production 
include a dual-valve attachment, for increased accuracy 
where this is desirable; a non-drop delivery nozzle; an 
adaptor enabling Luer-Lok syringes (up to 10 ml) to be 
used ; an all-glass filter attachment ; a foot switch; and a 
fixed filling-head for attachment to the machine housing. 

Prices of the ‘‘Filamatic’’ range from £125 10s. Od., 
according to model, and delivery is approximately 
eight weeks. 

Circle 11 for further details. 


3-position Magnetic Indicator 

IMPROVED systems of control emphasise the need for 
rapid visual indication and warning equipment. 
Modern remote-control panels must show, both positively 
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Dowty 3-position magnetic indicator 
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and with complete reliability, that the system con- 
cerned is functioning correctly—or, more important 
still—if a failure has occurred. These stringent require- 
ments are met by the 3-position magnetic indicator, a 
product of Dowty Electrics Ltd. 

The three display patterns are formed on prisms 
actuated by twin solenoids. The first pattern is shown 
when one coil is energised, the second when the other 
coil is energised and the third pattern when the unit 
is de-energised. Twin-solenoid actuation gives im- 
munity from filament failure. The display surface is 
# in. square and a wide range of patterns is available. 
When used with systems incorporating ‘‘Plasteck”’ 
transpanel lighting, an alternative window is supplied. 

Supply requirements for the Dowty indicator are 
0-067 amp nominal at 28-30 volts d.c. The weight of the 
unit is 2-2 oz. These units have a life expectancy of 
over 1,000,000 operations and have passed the most 
exhaustive vibration tests. The indicators are approved 
for use by the Admiralty, the Ministry of Supply and the 
Air Registration Board. 

Circle 12 for further details. 


Pulse Polarograph 

THE pulse polarograph has been developed at Harwell 
to overcome the limitations of square wave polaro- 
graphy when applied to irreversible reductions, and is 
capable of operation with base electrolytes 100 times 
more dilute. It is being manufactured by Southern 
Instruments. 

The instrument is capable of producing both normal 
and derivative polarograms, it being possible to detect 
reversibly and irreversibly reduced ions at concentra- 
tions of 10-°M and 10-7M respectively. Effects due to 
residual current, and to high concentrations of ions 
reducing at a lower potential, have been largely 
eliminated. 

The pulse polarograph is in console form with 12-inch 
eye-level chart recorder, thermostatically controlled 
electrode system and self-contained hydrogen generator 
for deoxygenation. 

Circle 13 for further details. 
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Wet Collector 
THE Airmix wet collector, which has just been 
developed, has a variety of uses in applications in- 
volving industrial dust collection. Apart from its use 
on new systems, it is easily adapted for installation as 
a secondary collector on existing plants where increased 
efficiency is desired. 

This device is a self-induced spray type vertical 
Venturi wet washer which separates the dirty water 
from the cleaned gases by means of centrifugal action. 
The washing water is fed tangentially to the Venturi 
throat by two, three or four pipes depending on the 
size of the collector. The gases flowing through the 
throat at high speed spread the water on to the cylindri- 
cal surface in a continuous film and at the same time 
carry it vertically. The difference in the velocity of the 
two fluids causes the gas to break up the waves which 
form on the surface of the water film, thus intimately 
mixing the dust-laden gas and the water droplets in the 
fine spray produced. 

The mixture then enters a tapered diffuser section 


where its speed is slowed down and the dust particles ' 


which have so far escaped are wetted as the dust-laden 
gas again passes through a cloud of water droplets 
which, owing to their tendency to agglomerate, have 
a slower upward movement. 

Upon reaching the top section of the Airmix the 
mixture is diverted into a ring of curved vanes which 
impart a strong rotational motion which separates the 
gases and water by centrifugal action. Any particles 
still in a dry state are wetted by impingement with the 
vanes. The dirty water is evacuated by a discharge 
pipe and the cleaned gases pass out through a chimney. 

There are two types of sludge disposal system 
available, one consisting of a small three-compartment 
tank which separates the slurry through a discharge 
valve and another consisting of a large two-compartment 
sludge settling and dewatering tank in which the sludge 
is allowed to settle for eventual discharge down a 
chute into lorries for disposal, the clean water being 
fed in both cases back to the Venturi throat. 

The Airmix has been successfully used on coal, coke, 
sugar, in the foundry and quarrying industries, and in 
many other fields. It has been used in the chemical 
industry for the drying of chlorine, for the washing of 
nitrous, sulphurous and ammoniac vapours and as a 
pre-filter before a wet electrostatic filter. 

The unit is constructed of mild steel and is available 
in a range of standard sizes with capacities from 1,300 
c.f.m. to 30,000 c.f.m. For handling larger volumes a 
number of smaller units can be operated in parallel. 
A galvanised finish or, for certain applications, corrosion 
resistant linings or special materials such as stainless 
steel can be supplied. 

Full details are available from Thermix Industries 
Ltd., a member of the Dunford & Elliott Engineering 
Group. 

Circle 14 for further details. 


Automatic Weighing and Pre-packing Machine 

W. S. BarRETT & Sons, of Boston, Lincs., are now 
selling a potato weighing and pre-packing machine as 
will be seen in the illustration. It is a compact unit 
consisting of two belt elevators on which are slats. 
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The potatoes are fed from the “‘brusher” to the hopper 
through which the elevators pass. The potatoes are 
then elevated and, at the top, drop into the “‘scale”’ 
hoppers. The required weight being achieved, the 
“scale’”’ will have dropped to its lower limit and the 
elevator will come to a stop whilst the operator tips the 
hopper so that the potatoes drop into a polythene bag 
she holds, ready for sealing and despatch. 

On the scale recovering its zero level the elevator 
commences working again. 

Incorporated in the Barrett weighing unit is a photo- 
cell and light head together with a simple mechanism 
which stops and starts the elevator. 

This electronic device is made by Electronic Machine 
Co. Ltd. and consists of a photo-electric cell and light 
head with a special lens attachment which reduces the 
light beam to a pin point. 

A finely balanced arm, which isin no way mechanically 
attached to the scale or its mechanism, is made to move 
as the scale pan descends and this movement allows a 
piece of metal or ‘‘flag’”’ to gradually rise and it is when 
the scale has come to rest according to the pre-deter- 
mined weight that this “flag’”’ interrupts the light beam 
and thus actuates the mechanism to stop the conveyor. 

Recovery of the scale pan ready for the next “‘weigh”’ 
automatically allows the ‘‘flag’”’ to drop and the “‘light 
beam’’, thus becoming uninterrupted, sets the con- 
veyor in motion again. 

Although designed in the first place for potatoes, the 
whole unit can of course be used for fruit and other 
types of product. Particulars of the electronic control 
device may be obtained from the Electronic Machine 
Co. Ltd. 

Circle 15 for further details. 


Texlite Pack-cushioning Material 

TEXLITE is a new pack-cushioning material of crimped 
rubberised hair just developed by the Hairlok Co. 
Ltd. 

Although the same basic materials—curled hair 
bonded with a carefully compounded latex rubber- 
are used to make Texlite as for the company’s other 
rubberised hair sheet, moulded and modular units, the 
new production technique is a major break-through. 





Barrett potato weigher and packer with Electronic 
Machine Co. Ltd.’s photocell control 
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Curled hair is carded into a delicate uniform layer of 
light density, gently gathered by a system of needles 
and condensed. Not only is the original curl of the hair 
preserved, but a crimped structure is developed through 
the needling action. This gives Texlite exceptional 
resistance to stratification and a resilience never before 
achieved in high-density rubberised hair. 

Better protection is afforded by 1 lb of Texlite than 
by 2 lb of ordinary rubberised hair. 

After 30 consecutive drops from a height of 4 ft 6 in., 
the shock transmitted to the Texlite-protected pack 
increases only by approximately 10%. Saturation of 
the material with water even improves shock attenua- 
tion slightly. 

The low weight of Texlite per unit of shock absorp- 
tion, with consequent substantial weight and space 
reductions in transit, makes it the ideal cushioning 
material for the packaging and transportation of 
electronic and other delicate instruments, control 
equipment, fragile electrical apparatus and machine 
parts, etc. 

The standard densities are 4 lb and 6 lb per cu ft, in 
thicknesses of 1 in., 1} in. and 2 in., but other densities 
can also be obtained. Texlite is manufactured in sheet 
form, but the Hairlok Company undertakes to cut 
and fabricate to individual requirements. The new 
product conforms in every way to the various Govern- 
ment and Armed Services specifications which are 
applicable to cushioning materials. 


Circle 16 for further details. 


Strobotac 

THE GENERAL Rapio Type  1531-A_  Strobotac 
is a stroboscopic tachometer newly developed by the 
company. 

A Strobotron lamp produces white flashes of high 
intensity and short duration, enabling machines and 
processes to be observed in fine detail and natural 
colour under normal room and industrial lighting con- 
ditions. 

The flashing rate is adjustable from 110 to 25,000 
flashes per minute, in three overlapping ranges, and 
accuracy is +1% of dial setting. The range selection 
switch and control dial are concentric for ease of opera- 
tion, the range in use being clearly illuminated. Speeds 
of up to 250,000 r.p.m. can be measured using flashing 
rates that are submultiples of the speed to be measured. 

The lamp is housed in a parabolic reflector which can 
be rotated through 360 degrees horizontally and 180 
degrees vertically, enabling the light to be directed 
exactly as required. 

The instrument is light and compact, and is truly 
portable. It is contained in a flip-tilt case which pro- 
vides complete protection when closed, and adjustable 
positioning of the control panel when open. It can be 
placed on a bench or table, held in the hand, or carried 
round the neck using the neck strap provided. 

The net delivered sterling price of the Type 1531-A is 
£156, inclusive of import duty, and delivery time at 
present is 6-8 weeks from receipt of order from Claude 
Lyons Ltd. 

Circle 17 for further details. 
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Single and double pulse generator 


Single and Double Pulse Generator 

THE new Solartron decade pulse generator, GO 1005, 
is suitable for accurate determination of transmission 
characteristics and transient response of amplifiers and 
networks, or testing the frequency and amplitude limits 
of electronic counters. This instrument provides positive 
or negative going, single or double rectangular pulses of 
up to 100 volts amplitude at repetition rates from 10 c/s 
to 1 Mc/s. 

Three sets of concentric decade controls, with illu- 
minated dials, permit coarse and fine adjustments of 
pulse duration, repetition rates and signal delay ; with the 
aid of the built-in amplitude monitoring meter, output 
requirements may be set up with ease and accuracy. 

Signal delay time, relative to a 10 V pre-pulse output, 
is variable over the same range as the rectangular pulse 
duration, viz., 250 my sec to 100 msec. 

In the double-pulse mode of operation the leading 
edge of the first rectangular pulse coincides with the 
pre-pulse and the leading edge of the second identical 
rectangular pulse occurs after the set signal delay. 

A delayed pre-pulse is also made available approxi- 
mately 250 my sec after the pre-pulse, thus providing 
a trigger output which may be made to coincide 
exactly with the leading edge of the main rectangular 
pulse. 

The extensive delay facilities incorporated and its 
internal or external (up to 2 Mc/s) triggering modes make 
the GO 1005 a versatile and accurate pulse generator 
suitable for almost any application. 

Circle 18 for further details. 


Direct Reading Inductance and Capacitance Meter 
THE Solartron L-C meter, MM 906, is ideal for quick, 
accurate component checks and im situ measurements 
of inductance and capacitance, including ‘strays’. 
With minimum f.s.d. ranges of 0 to3 pH and 0 to 3 pF, 
this instrument is applicable for optimising component 
and wiring layouts in circuit development. It provides 
a continuous monitor of L and C from 0 to 300 pH and 
0 to 300 pF respectively, in five ranges with +3% 
accuracy. This accuracy is maintained with resistance 
loads of 20 kQ shunt, 10 Q series on “Inductance” 
setting and 0-1 MQ shunt on “‘Capacitance”’ setting. A 
“guard voltage’, sufficient to drive to 200 pF, enables 
the elimination of effects due to unwanted capacitances. 
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Valve interelectrode capacitances may be measured 
with ease, giving clear, accurate readings on the 4 in. 
scale of the Solartron direct reading L-C meter, MM 906, 
which weighs only 10 Ib. 

Circle 19 for further details. 


Dumont Dual-beam Oscilloscope 
AVELEY ELEcTRIC have introduced into the United 
Kingdom the Dumont oscilloscope, Type 411. 

This oscilloscope is an ultra-high sensitive instrument 
which combines the display capabilities of two ultra- 
high sensitivity oscilloscopes, each displaying on an 
independent beam of a dual gun c.r.t., and onacommon 
time base, the conventional dual-beam presentation 
invaluable for comparison studies such as input vs. 
output. Each vertical channel may be operated inde- 
pendently of the other with complete amplitude cali- 
bration facilities on both. The common time base can 
be a precisely calibrated sweep to complete the quanti- 
tative analysis or, if desired, an uncalibrated expandable 
sweep. 

The ultra-high sensitivity X-Y plotting is controlled 
from the front panel. Th esignal applied to the vertical 
axis of one channel may be fed to the horizontal axis 
of the other, thereby providing a complete, extremely 
sensitive scope with identical X and Y amplifiers. In 
this condition, there is still an unused beam and the 
sweep generator available to the operator. This can be 
used, for example, to display either of the above signals 
against time, or for timing, angle or other markers. 

The calibrated sweep range of the 411 extends from 
1 sec/em to 1 psec/em in 19 convenient steps. Slower 
sweep speeds are available by connection of external 
capacitance at a rear terminal board. Uncalibrated 
sweeps are continuously variable from 1 sec/cm to 
2 usec/cm. 

Either driven or recurrent sweep modes may be 
selected at the front panel. 

The Dumont 411 will synchronise on positive or 
negative signals picked off from the Y-amplifier of 
either channel, external signal, or the power line 
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depending only on the setting of a front panel control. 

Calibrated sweep linearity is such that any 10% 
increment is within 3% of any other 10% increment 
of the sweep. 

Sweep can be expanded without distortion up to 
5 times full-scale (50 centimetres) and any 10 cm portion 
of the sweep can be positioned on screen. Linearity 
of these on-screen displays is such that any 10% 
increment shall be written 15°% of any other 10% incre- 
ment within the full-scale limit. 

The 411 is designed for convenience in operation, 
interpretation and servicing ; and all controls have been 
visually and physically separated according to their 
function. 


Circle 20 for further details. 


Precision Potentiometers 

ANCILLARY DEVELOPMENTS of Camberley announce 
two additional new types of precision potentiometers. 
These are synchro size low torque toroidal potentio- 
meters and the size 15 slide wire resistor. 

The basic features of the former is a precision wound 
toroid, precious metal wiper, with graded ball races 
mounted in an aluminium case. Linearity of 0-1% with 
a starting torque of 2 g/cm is claimed for all ranges from 
100 Q to 100 kQ. 

The slide wire resistor, available up to 1,000 Q, is 
virtually unaffected by end play or vibration. 

Circle 21 for further details. 


Ultrasonic Thickness Measuring Equipment 
AVELEY ELEctTRIC LTD. have introduced into the U.K. 
the Kretz ultrasonic thickness testing instrument, 
Type Series 6000. The equipment, which incorporates 
a high stability wide band amplifier having a frequency 
range of 3 Mc/s - 20 Mc/s, has been specially designed 
to include facilities for the accurate measurement of 
dilation or contraction, and a special triggering circuit 
to give warning when a pre-determined limit of 
measurement has been reached. 
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Thickness measurements are accurately obtained by 
spanning several pulses with a movable pedestal whose 
leading edge can be moved to divide the first cycle of 
each ringing pulse. The higher the number of echo- 
pulses used for measurement, the greater the discrimina- 
tion obtained. The vertical deflection response of the 
trace is better than 0-05 microseconds so that an 
echo-time discrimination of 0-0125 microseconds is 
obtained. 

The unit has an effective depth range from 1 cm to 
70 cm for flaw detection, and for thickness gauging a 
maximum range of 20 mm dependent on frequency 
and attenuation of the material under test. The power 
consumption is 180 VA. A low voltage socket is pro- 
vided for certain types of work where stringent 
electricity safety precautions are essential. The use of 
this socket automatically makes the high voltage 
connection inoperative. 


Circle 22 for further details. 


Digital Clock 

THE Microcell digital clock, Type 354, has been 
developed as a module for the Microcell Type 300 data 
logger/alarm scanning system, and fits standard 19 in. 
racking. 

It is also available as a self-contained instrument. 

Basic drive frequency at 50 cycles is derived from the 
mains, and this is divided down in transistor stages to 
1 cycle per second. Subsequent frequency division is 
carried out on miniature plug in uniselectors to give 
hours, minutes and seconds. 

A 6-decade digital display shows the time as hours, 
minutes and seconds and output is available on 6 of 45 
lines to operate a printing device. 

Programmed time intervals giving a contact closure 


or voltage pulse can be called up at 1, 2, 5, 10, 20, 30, or - 


60 minute intervals by selection of appropriate switch 
positions. In addition, the same contact closure or 
voltage pulse can be given at precise hourly times by 
merely putting a pin in a 24-position miniature pin 
board, e.g., typical programmed times such as 0000, 
0600, 0800, 1100, 1500, 1800 can be called up. 


Specification 
Display 6 digital indicators giving hours, 
minutes and seconds 
45 lines, 6 of which are energised 
at any one time 

+12 V, —12V, —24 V, contact 
closure or external supply (selec- 
ted by plug board) 

1, 2, 5, 10, 20, 30 or 60 minutes 
24-hole pin board, selecting any 
precise hourly time. Total 
number of selections—24 

24 V make or break 

-12 V make or break 

12 V make or break 
Contact, make or break 
All contacts make or break for 
500 ms 
500 ms contact make or break 
at 1 second intervals 


Output for Printer ... 


Output Level for Printer 


Programmed Time Intervals 
Programmed Precise Times 


Programmed Output Level 


Repetitive Pulse Output 


Accuracy Synchronised to mains. Provi- 
sion is made for feeding in 
external crystal diive 

Supply 110, 200 to 250 V, 50 cycles 


Unit Dimensions 19 in. x7 in. panel x 12 in. deep 


Circle 23 for further details. 
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Battery-driven Speech Recorder 


ARROW LTD., a subsidiary of W. H. Sanders (Electro- 
nics) Ltd., are now marketing a small portable dictating 
machine measuring 8? x 6 3} in. and weighing 
4? lb., complete with four standard U2 leak-proof 
torch batteries. It is designed to meet the demand for a 
reasonably priced portable speech recorder, which can 
be used in the office, at home, in the car, or while 
carried over the shoulder, as, for example, at exhibitions, 
or when stock-taking. It is provided with the usual 
accessories to enable it to be used as a transcription 
machine in the office. 

The recording medium is standard } in. magnetic 
tape on standard 3} in. spools, which may be fitted in 
transparent plastic cassettes for easy handling and 
changing. 

Dictation time on one track of the tape is 22 minutes, 
affording 44 minutes for both tracks. A set of new 
batteries provide an intermittent running time in 
excess of 50 hours. Control is provided by one small 
lever having four positions—off, record, fast rewind and 
play-back. 

The microphone, which is also used as audio repro- 
ducer, is fitted with a switch to start and stop the 
recorder. Instantaneous braking avoids loss or partial 
loss of words on play-back for typing. The circuits are 
entirely transistorised and the recording intensity is 
automatically kept at the correct level. A volume con- 
trol is provided for play-back. The recorder can be 
used in any position. The case is of shock-resistant 
plastic materia], the top cover being transparent to 
enable the position of the tape supply to be seen at a 
glance. 

As a separate unit, a foot-operated switch is provided 
for transcription purposes, together with stethoscopic 
earpieces for the typist. Additional items are a small 
loudspeaker and a telephone pick-up device to enable 
telephone conversations to be recorded. 

Price, including microphone, batteries, cassette with 
spools and tape, will be in the region of £25. 

Circle 24 for further details. 


50 c/s Harmonic Analyser 

A PORTABLE battery-operated harmonic analyser has 
been built for the British Transport Commission by the 
Transmission Division, Telephone Manufacturing Co. 
Ltd., to British Post Office electrical design. 

The analyser is used to measure the magnitude and 
frequency of harmonic interference from electrified 
traction and power distribution cables into adjacent 
telecommunication systems. 

The instrument is fitted with indicating meters, but 
output terminals are provided to enable the outputs to 
be fed through a translator for permanent record by an 
electronic digital recorder. 

The analyser comprises an input attenuator panel 
for controlling the input voltage, an oscillator and 
calibrate panel for setting up and checking the analyser 
units, and twelve plug-in selective measuring units 
each accepting one of the following frequencies: 

50, 150, 250, 350, 450, 550, 650, 750, 950, 1,150, 

1,350 and 1,550 c/s. 

Direct filtering is used to remove all but the particu- 
lar harmonic of interest. Attenuators are included in 


INSTRUMENT PRACTICE 217 














50 c/s harmonic analyser 


Control relay 


each unit to enable voltage range switching to be used. 

The output from each of the twelve measuring units 
terminates in a 0-100 mV meter. The meters, arranged 
on the front of the analyser provide a simultaneous 
display of the fundamental and each of the eleven 
harmonic voltages. By photographing all the meters 
together a permanent record of the harmonic relation- 
ship at any particular instant can be made. 

The analyser is contained in a transportable wooden 
case, 1 ft ll in. x 1 ft 9in. x 1 ft 4 in. A metal framework 
suitable for mounting 19 in. panels is fitted inside the 
case. The input attenuator panel and the oscillator and 
calibrate panel are 19 x 3} in. panels mounted 
directly on to the metal framework. The twelve 
harmonic analyser units are mounted on the framework 
as a separate sub-assembly with each analyser as an 
individual plug-in unit. 


Performance 
49-5—50°5 c/s 
10,000 2 


Fundamental frequency range 
Input impedance ... bes — 
Input voltage for full-scale deflec- 
tion at maximum sensitivity: 
(a) fundamental 
(b) harmonics 
Range multipliers: 
(a) for all components 


100 mV 
10 mV 


0-1, 0-2, 0-5, 1, 2, 5, 10, 
20 and 50 
in addition for 
(b) fundamental 
and 
(c) for each individual har- 
monic me <a vow Ly oy BD 10, DB, 3 
Accuracy of indication Approximately 1% 
Power supply ae hs 15 V, 100 mA, d.c. 
Ambient temperature range: 
(operating) 
(storage) 


Circle 25 for further details. 


10 and 50 


+10 to +30°C 
-10 to +50°C 


Control Relay 
A NEW industrial control relay is announced by 
Square D Ltd. 

This addition, designated Class 7001 Type D, is a 
compact, 10 ampere maximum, 250 V, d.c. operated 
relay, the contacts of which can be used to switch a.c. 
or d.c. supplies. With the éxception of the magnet 
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Wide range R-C oscillator 





system, this relay is an exact replica of the a.c. operated 
relay already produced by this company. 

The relay is manufactured in three basic types. The 
first provides up to four contacts, the second up to six 
contacts and the third up to ten contacts. All relays 
have identical mounting dimensions. This facilitates 
substitution of one relay for another. The relay can be 
disassembled, whilst in situation, from the front. 

Although small in physical size, overall construction 
is robust for long, trouble-free mechanical and electrical 
life. Operating coils are available for voltages up to 
250 V d.c. and are encapsulated in an epoxy resin 
moulding which gives protection against mechanical 
damage and moisture absorption. 

All contacts are double break, silver to silver. 
Terminals are provided with pressure wire connectors 
and tilted for ease of installation. 

Also newly available for use with these relays is a 
mechanical latching attachment, designated Class 7008, 
Type M1, to convert relays from electrically held to 
mechanically held. This attachment has identical 
mounting holes to the relay, thus permitting easy 
conversion from one type to another after installation, 
without increase in mounting area. 

Circle 26 for further details. 


WidejRange R-C Oscillator 

THE new portable Solartron R-C oscillator, CO 1004, is 
ideal as a wide range general purpose laboratory 
instrument. This instrument provides symmetrical 
low distortion sinewave outputs, of 0 and 180° phase 
relationship, over the wide frequency range of 10 c/s to 
1 Mc/s. A “balance” control is incorporated to obtain 
perfect symmetry about earth, at low frequencies. 

A five position range switch and the fine control of the 
clearly scaled dial gives a continuous and accurate 
coverage of the entire frequency range. 

CO 1004 utilises advanced circuitry in a balanced 
Wien network with variable capacity tuning giving a 
frequency accuracy within +2-5%. The frequency 
stability is such that, over an eight hour period, the set 
frequency is held to within +0-2%,. 

Total harmonic distortion is less than 1% between 
20 c/s-200 kc/s and less than 2%, outside these limits. 
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The output level per phase is continuously variable up 
to 20 V r.m.s. into loads greater than 20 kQ, 10 V r.m.s. 
into 600 Q. Amplitude stability over the entire 
frequency range is better than +5%. 

Circle 27 for further details. 


“Dot” Diode 
To meet the requirements of modern microminiature 
circuit techniques, Hughes Semiconductor Division in 
the U.S. has developed a microminiature diode called 
a ‘‘dot” diode. 

The laboratories of Hughes International (U.K.) 
Limited at Glenrothes, Fife, Scotland, have been 
equipped to produce this type of diode. 

This diode is a silicon unit with a very low leakage 
high temperature operation and high forward current. 
Specification limits are: 

100 mA forward at 1 volt 

0-1 pA reverse at 50 volt d.c. 

100 volt breakdown at 10 pA 

Operating temperature range —55 to + 100°C. 
Circle 28 for further details. 


Inclined Manometer 

CoMBUSTION INSTRUMENTS have recently constructed 
a special inclined-tube manometer for the Aero- 
dynamics Division of the National Physical Laboratory, 
which may be of interest to other bodies doing similar 
work. Four tubes with a working length of 20 in. are 
mounted on a cast aluminium bed-plate which can be 
moved from 2-10° to the horizontal. The requirement 
that at both extremes of angle all tubes should read 
the same made great demands on the accuracy of con- 
struction. Formerly, glass tubes have been used, but it is 
very difficult to get straight lengths, and in practice it 
has been necessary to strain them into the correct 
degree of rectilinearity. The new Combustion Instru- 
ments manometer uses holes drilled in blocks of Perspex 
approximately 1 in. square in section. In order to give 
accurate readings at all angles, it is still necessary to 
make some adjustments but this can obviously be done 
with far less risk than if glass were to be used. The 
reservoir is cylindrical in shape and is carried on an 
accurately-cut threaded pillar mounted at 85° to the 
bed-plate (so that it is never more than 5° out of the 
vertical). Levelling screws are provided, and a sighting 
tube above the zero mark enables one to determine the 
angle at which the table is set. 





Inclined manometer 
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Potentiometer with 294 tapping points 


In use, one of the four tubes is usually left open to 
give a zero reading, since even with so large a reservoir 
the movement of level is appreciable, especially with 
the instrument in its most sensitive position. 

The photograph also shows one of the smallest of the 
Combustion Instruments manometers for comparison ; 
a little upright mercury gauge reading 0-35 in. w.g. or 
0-23 in. mercury. This is very accurate but unspillable 
and almost unbreakable. 

Circle 29 for further details. 


Potentiometer 

GENERAL CONTROLS LTD. have just completed a servo 
gang wirewound potentiometer with 294 tapping 
points. The unit has been made for a special computing 
application, and consists of 14 gangs of their PR.35 
Series, each gang having 20 segments, i.e., 21 tapping 
points per gang. Each tap has been individually welded 
on to a selected turn of the winding, thus ensuring the 
best accuracy on electrical positioning of the taps, 
within the limits of the resolution of the winding. This 
potentiometer has an extension spindle and a low 
operating torque for a 14 ganged unit of 2 oz/in. 

Circle 30 for further details. 


Flame Failure Unit for Oil Burners 
THE FSP3 control unit is intended for use with many 
types of domestic and industrial oil burners, both 
manually ignited and push-button spark-ignited. It is 
used in conjunction with a photoelectric viewing head, 
Type VH83. 
It gives normal flame relay operation—i.e., the fuel 
valve is maintained open while flame is present, and is 
immediately shut down on flame failure. For starting 
up, however, an over-riding timing device is incorporated 
in the unit, operated by a push-button on the lid. On 
pressing and releasing this start button, an electronic 
timing circuit comes into operation which energises a 
separate timing relay so that the fuel valve is held open. 
The timing relay de-energises again at the end of the 
pre-set interval (adjustable between the approximate 
limits of 1 and 100 seconds by means of a control within 
the unit) and if the burner has not lit up successfully 
and been detected, the fuel valve closes. However, if 
the burner has lit successfully within the allotted time 
and the flame relay has energised, the fuel valve 
remains open when the timing relay drops out. 
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Terminals are provided for connection to an ignition 
transformer which will be similarly maintained on until 
the end of the time interval. 

The unit is provided with a “‘flame-on’’ indicator 
lamp, and also with contacts for operating an external 
flame failure alarm. When the start button is depressed, 
the alarm is muted until the end of the start-time. 

It will be seen that the FSP3 provides a very neat 
and complete self-contained start-up and flame failure 
control unit for oil burners, and does away with the 
expense and wiring involved in using a separate over- 
riding timing switch. 

The price is £28 for the unit and viewing head com- 
plete. It is available from Elcontro] Ltd. 

Circle 31 for further details. 


Miniature Silicon Diode 

A NEW miniature silicon diode is now in production at 
the Lincoln factory of the AEI Electronic Apparatus 
Division. This diode is of double-ended construction and 
is enclosed in a hermetically sealed glass envelope 
is in. diameter and } in. long. It is capable of recti- 
fying currents up to 0-25 amp. 

AEI offer a series of these diodes (known as Types 
MS1H to MS5H) divided into p.i.v. ratings from 60 V to 
300 V. All types are rated 250 mA maximum mean 
forward current, and at a forward current of 200 mA 
the maximum volt drop is 1 V at 25°C. At the diode’s 
maximum permissible junction temperature of 150°C 
and p.i.v. the maximum reverse leakage current is 
50 vA for the 60 V and 100 V diodes or 100 pA for the 
150 V, 200 V and 300 V diodes; at 25°C the maximum 
leakage is 1-0 pA for all types. The maximum junction 
capacitance is 5 pF and stored charge during inverse 
recovery 20 muC. 

These devices can be used as general purpose diodes 
or low power rectifiers. Their small size and light weight 
will appeal to computer, radar, and aircraft equipment 
manufacturers. 

Circle 32 for further details. 


Conveyorised Automatic Spraying Machine 

THIS spraying machine has been developed by Alfred 
Bullows & Son Ltd. Each basic unit consists of a 
conveyor track; a spraying station comprising one 
spray gun, a gun traverse motion and brackets and a 
down draught exhaust system. 

Apart from the air required for spraying purposes, 
power is provided by two electric motors. One drives a 
gearbox via a 5-speed step cone pulley, which in turn, 
through a series of shafts and cams, drives the conveyor 
chain, operates the gun motions and also the automatic 
spray gun operating valve. The extent of the gun 
motion is determined by the profile of the appropriate 
cam, of which a standard range is available. The length 
of spraying time is infinitely variable by means of 
adjustable cams. Compressed air at 60 p.s.i. is required 
to operate spray guns and valves. 

Dependent upon the rate of production required and 
the type of article to be sprayed, the unit can be fitted 
with a 2 in., 3 in., 4 in. or 6 in. pitch chain into which 
workholders fit, and as standard has approximately 
25 ft of chain. This can be extended either when 
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Convevorised automatic spraying machine 


supplied or at a later date if required. Since of necessity 
workholders will vary in size and shape, they are not 
included in the basic price of the unit and are available 
as extras. On this new machine, the conveyor is in 
constant motion and guns, when spraying, follow the 
work targets. This reduces inertia problems and greatly 
simplifies the mechanism, entirely eliminating chain 
make up devices. 

Automatic spray guns are rigidly mounted on the gun 
cylinder arms which are hydraulically powered (via 
gearbox operated master cylinders). When customers 
wish to change to articles of varying sizes, adjustment 
is quickly and easily effected by interchanging or 
adjusting cam settings to cover gun motion and spray- 
ing time. Accurate changes to predetermined spraying 
angles are made simple by the incorporation of cali- 
brated gun arms and mountings. If, by any chance, 
the hydraulically operated gun motion is jammed or 
impeded, a relief valve in the system allows for over- 
loading and no damage is sustained. Furthermore, the 
hydraulic system readjusts itself without disturbing 
the gun settings. / 

The down draught exhaust system is ducted vertically 
through the centre of the machine, opposite the spray- 
ing station. Paint laden air is carried down to the 
easily removed castor-mounted separator which incor- 
porates an effective system of circular baffles and the 
exhaust air is then taken up and out to atmosphere. 
The basic machine, including one gun motion and 
brackets, 16 spindles, one dry separator and exhaust 
hood, air hose and valves, costs £1,250 Os. Od. net. 

Extra gun motions can be fitted at a price of {115 
each net, extra. An additional spraying station costs 
£255 net, extra, and if required a water wash exhaust 
system can be provided at an extra price of £100 net, 
per station. Centrifugal type exhaust fans with 
necessary ducting, paint supply system and work- 
holders are all available as extras. 

A mechanical memory device is available as an 
optional extra. This automatically signals the machine 
when workholders are loaded or not and thus provides 
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. flameproof paint-saving device, also preventing un 
loaded workholders from being painted. 

A machine can be supplied with either 25 ft of chain 
or a floor mounted conveyor for transportation to an 
unloading station where air drying materials are used, 
or a stoving oven. Infinitely variable speed drives are 
also available. Any combination of these alternatives 
can be built into a standard unit at extra cost. Stoving 
ovens can be gas or electrically heated to suit customers’ 
requirements. 

Circle 33 for further details. 


Contact Making Electrostatic Voltmeter 
NALDER Bros. & THOMPSON LTD. have now developed 
a contact making electrostatic voltmeter. 

Electrostatic voltmeters are essentially r.m.s. voltage 
measuring devices which do not rely upon measuring 
current in a resistor and are, therefore, independent of 
temperature coefficients. 

In the past these instruments have generally been 
regarded as deficient in torque-weight ratio, damping, 
and susceptibility to interference from external electric 
fields. These deficiencies have been recognised in the 
specification ‘‘British Standard 89” which permits wider 
tolerances for this type of instrument than for others. 

In the development of Nalder’s new series of electro- 
static voltmeters they have produced such instruments 
with performances more nearly approaching those 
theoretically possible. 

Three applications involving the use of this new 
instrument cover: 

1. Monitoring battery circuits where a relatively 
high voltage (500 V) must be maintained and no 
measurable load can be tolerated 

2. For high voltage testing of capacitors to a pre- 
determined voltage . 

3. For use as earth leakage indicators and relays for 
fully insulated distribution systems, either d.c. 
or a.c., single- or three-phase. 

The instrument contacts, which in the case of over- 
or under-voltage control can be adjusted externally, 
are relieved from current carrying by incorporating 
them in the grid circuit of an associated valve amplifier 

the main tripping or alarm current being carried by 
plug-in solenoid relays. 

The operational limits of these new instruments are 
from 100 volts to 15,000 volts. 

Circle 34 for further details. 


Excess Demand Warning System 

AN excess demand warning system, which provides a 
much closer degree of control over the consumption 
of electrical energy than the conventional maximum 
demand warning devices, has now been introduced by 
Ferranti Ltd. 

It has been developed primarily for use in plants of 
the continuously operated type, designed for maximum 
production, as shut-downs based upon too frequent 
warnings of approaching maximum demand can 
seriously affect the quality of the product and the 
plant’s efficiency, quite apart from the loss in produc- 
tion. 

The Ferranti excess demand warning system main- 
tains a continuous watch over the energy consumed 
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during each successive demand period and compares it 
with an ideal load set by the user. The difference 
between the actual load and the ideal load is displayed 
on a 6 in. dial indicator and when the energy consumed 
by the actual load exceeds that of the ideal load by a 
pre-determined amount a pair or pairs of alarm con- 
tacts close. 

The discrepancy indicator is a ratiometer type 
instrument arranged so that the pointer remains on 
zero when the integrated loads are equal, moves to the 
left when the actual load is below the ideal load and 
moves to the right when the actual load kWh or 
MWh exceeds the ideal load set by the user. The state 
of the ideal/actual energy consumed can be seen on the 
discrepancy indicator at any time during each demand 
period. Hence, depending on the time of viewing and 
the relevant load conditions, arrangements can be 
made to shed a percentage of the load. 

The operation of the system is based on the principle 
of binary storage of impulses by a chain of relays. 
Impulses representing ideal load conditions are ob- 
tained from an impulse generator and the corresponding 
settings of kilowatts or megawatts is shown on a 6 in. 
dial dynamometer wattmeter, both of these being fed 
from a voltage stabiliser unit. The user can regulate the 
kW or MW setting and hence the rate of impulsing by 
means of a Variac control. 

The ideal load impulses received in each demand 
period are fed into an impulse comparator which 
compares them with the impulses received from an 
impulsing meter or summator working from the actual 
load to be controlled. The difference is displayed on the 
discrepancy indicator. 

Incorporated in the impulse comparator is one or 
more sets of alarm contacts, which can be made to 
close when a pre-determined number of excess impulses 
of actual load over ideal load has been reached. If it is 
desired, a time switch can be incorporated in the alarm 
circuit. This time switch operates with the same 
interval as the tariff time switch but is set five or ten 
minutes before it. 

Resetting of the impulse comparator and discrepancy 
indicator is effected every 30 minutes—or other demand 
period—by means of the tariff switch or a time switch 
set coincidentally with the tariff time switch. Relays 
and impulsing circuits are designed for working at 
50 volts d.c. and a suitable rectifier unit can be supplied. 

Although this equipment is intended for giving 
warning of excess demand, it can easily be adapted for 
load control purposes, where it is desired to maintain 
the load steady within close limits set by the user. 
This can be done by fitting a second set of alarm con- 
tacts in the impulse comparator which close when the 
actual load impulses are below the ideal load impulses 
by a pre-determined number. 

Circle 35 for further details. 


Power Pack 
W. G. Pye & Co. Ltp. have recently produced a 
stabilised power supply unit. 

The design has been thoroughly tested over an exten- 
sive period of time and stability on all types of load, 
particularly capacitive loads, is ensured. All com- 
ponents have been carefully chosen for their reliability 
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under extreme conditions and they are all conservatively 
rated. The functions of smoothing are carried out by 
high quality paper condensers and in fact no electro- 
lytic condensers are incorporated throughout the cir- 
cuit. 

A comprehensive range of voltages can be supplied 
and all d.c. outputs are fully stabilised against supply 
and load variations. The range includes d.c. outputs 
from 0 to 500 V, a fixed negative supply of —250 V and 
a variable negative supply of 0 to —250 V, all containing 
less than 0-003 V ripple. In addition two separate a.c. 
supplies, each of 6-3 V at 5 A are provided. 

For variations of +10% in the supply voltage, the 
stabilised output does not vary by more than +0°1°%, 
for the positive supply and +0-5°% for the negative 
supply. 

Circle 36 for further details. 


Pressure Transducer 

THE Dynisco pressure transducer, Type PT.58, has been 
specifically designed for the measurement and control 
of pressure in thermoplastic extrusion processes, and 
offers the fast response and reliable performance 
necessary to measure small and rapid pressure fluctua- 
tions which can affect the resultant extrusion. 

Operating on the strain gauge principle, the instru- 
ment is designed to screw into the barrel or die of the 
machine where the molten polymer is in direct contact 
with a small diaphragm at the tip of the transducer 
stem. The motion of the diaphragm is transmitted 
through an internal push rod to a load carrying plate, 
thence to four unbonded strain gauges which form a 
balanced resistance network to provide an output 
signal proportional to the applied pressure. 

The strain gauge element is protected from high 
temperature environment at the diaphragm by means 
of a water cooling jacket which enables melt temperatures 
up to 750°F to be tolerated. The cooled portion of the 
transducer is sufficiently distant from the diaphragm 
to ensure that the melt will not solidify on the pressure 
sensing surface. 

The transducer is supplied in two different standard 
stem lengths, and is available with intermediate 
pressure ranges from 0-1,000 to 0-10,000 p.s.i. Similar 
models for higher pressure ranges up to 40,000 p.s.i. 
are under development. 

The transducer is manufactured by Dynisco Inc. of 
Cambridge, Massachusetts, U.S.A., whose U.K. agents 
for sales and technical service are Industrial Instru- 
ment Services Co. 


Circle 37 for further detatls. 


“Dynisco”’ pres- 
sure transducer, 


Type PT58 
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Air/Gas Velocity Meter 

THE air/gas velocity meter developed by The Cobb- 
Slater Instrument Co. provides both visual indication 
of air or gas velocity and a full range electrical output 
which can be used to operate remote indicators, 
recorders or contro] systems. 

The photograph shows the standard bench type 
instrument which is suitable for almost any air or gas 
velocity measurement task and is particularly suitable 
for ventilation engineering, aerodynamic investigations 
of velocity distribution, process control involving air 
or gas flow and meteorological indication and recording 
of wind speed. 

The velocity meter is portable and weighs only 
4-5 lb when power is taken from the mains and 6-25 Ib 
when using internal dry batteries. It is robust and will 
withstand rough handling. 

The standard instrument can be calibrated for air 
velocities from 100 ft/min up to 6,000 ft/min. The 
ranges of individual instruments are arranged to 
particular requirements and multi-range instruments 
can be supplied. 

Accuracy can be +1°% of f.s.d. or better depending 
on the application. 

Special instruments which will measure air velocities 
as low as 30 ft/min can be supplied. 

The instrument has a fast response with a time 
constant of about 1 second. 

The mains operated model will accept 210-240 V, 
50 c/s, power supply. 

The battery operated model 18 V d.c. power supply 
is taken from internal dry batteries. Replacement 
batteries can be obtained from most local suppliers. 

The standard instrument is used with a Pitot head 
and static pressure source as are most traditional air 
speed measuring instruments. 

The difference between the Pitot and static pressures 
is made to induce a flow of air past a heated element so 
that it is cooled by an amount depending upon the 
difference between Pitot and static pressures. The 
temperature of the heated element is measured and an 
electrical circuit causes the pointer of the indicator unit 
to indicate the air speed on a calibrated scale. 

The flow of air from Pitot to static pressure source is 
negligible for most purposes since it is only about 
150 cm3/min at maximum velocity in the standard 
instrument. This leakage can be reduced to about 
10 cm3/min or even less when a larger leakage would 
be a disadvantage. Because the leakage flow is so small 
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it is not usually necessary to use pressure pipes of greater 
than ;%; in. bore. 

Variations in air temperature are compensated so that 
the accuracy of the instrument is not affected by 
temperature variations between —15 and +45°C. 

rhe instrument is sensitive to ambient pressure so 
that, if required, the mass flow of air or gas passing 
along a passage or duct can be read directly from a 
suitably calibrated scale (in lb/min) thus eliminating 
the need for a separate ambient pressure measurement 
and correction. 

Circle 38 for further details. 


Transducers 

THE high overload low pressure transducer, Type G304, 
available from Southern Instruments, is an inductance 
type with provision for water cooling. Displacement of 
the diaphragm is restricted by a stop which enables the 
transducer to withstand up to 1,000 p.s.i. The limit of 
diaphragm movement, and hence maximum output, is 
attained at a much lower pressure. This transducer is 
available with any range between 0-10 and 0-100 p.s.i. 
and it is ideally suited to applications requiring the 
measurement of low pressures in a system subjected to 
high shock pressures. The latter have no effect on the 
range or zero settings. 

The pressure transducer, Type G302, is an inductance 
type with a flush diaphragm. This eliminates the dead 
volume and passage frequency problem which are 
associated with a transducer having a retracted dia- 
phragm, and allows mounting without modification of 
the volume of the medium under test. It can be supplied 
with any range between 0-10 and 0-10,000 p.s.i. 
Linearity and hysteresis are better than +1% of full 
range. An overload of 100% will not damage the 
transducer and it will operate at up to 150°C without 
cooling. It has a high frequency response and can be 
calibrated statically. 

The torsional vibration pick-up, Type G218, has been 
improved and is now known as the Type G318. There 
are no slip-rings or moving contacts in this inductance 
type transducer. The new version is more suitable for 
high speeds and offers greater dependability under con- 
ditions of “‘run-out”’ and non-axiality. The output is 
directly proportional to angular movement in the range 
+4°. It can be calibrated under static conditions in 
the test position using the jig provided. 

The pressure transducer, Type G319, completes the 
group of new transducers from Southern Instruments. 
It is a capacitance type capable of operating at up to 
500°C without cooling. 

Circle 39 for further details. 


Selective Level Measuring Set 

Tuis set, Type 74194-A, developed by Standard Tele- 
phones and Cables, is intended for use on multi-circuit 
telephone transmission systems at frequencies up to 
20 Mc/s. Its selective arrangements are such that two 
bandwidths are available, one being equal in width to a 
voice channel and enabling signals to be measured in 
traffic at inter-supergroup and inter-mastergroup fre- 
quencies, and the other being +100 c/s wide so that 
low-level signals in voice channels may be measured 
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without interference from adjacent channels or other 
traffic. 

A feature of the set is that when it is used in conjunc- 
tion with the 74195-A oscillator, automatic tracking is 
available to keep the frequency of its selectivity circuit 
in step with the oscillator frequency. 

The equipment is mains-operated and is housed in a 
transportable metal case. 

Circle 40 for further details. 


IBM 1410 Data Processing System 

THE IBM 1410 is entirely compatible with the IBM 1401 
thus allowing the user of the larger 1401 system to 
change to the 1410 with the minimum of conversion 
costs. Furthermore, the 1410 itself may be expanded 
from a card system to a high speed magnetic tape 
system, and thence to a system which permits the 
complete overlap of magnetic tape input/output with 
processing. 

The IBM 1410 card system includes a central pro- 
cessing unit with 10,000, 20,000 or 40,000 positions of 
core storage and a character cycle of 4-5 microseconds. 
It may be equipped with one or two data channels. 
The card read/punch gives card reading of up to 800 
cards a minute and a punching speed of up to 250 cards 
a minute. The new chain printer operates at 600 lines 
a minute. Blank forms can be skipped at a speed of up 
to 75 inches a second. An input/output synchroniser 
allows independent operation of the central pro- 
cessing unit and of input/output devices. The console 
includes a typewriter for logging manual input, error 
messages and exceptional output. There is also a paper 
tape reader, reading five or eight channel paper tape at 
a speed of 500 characters per second. 

The 1410 card system can be enlarged by the addi- 
tion of up to ten magnetic tape units with each data 
channel. Three models of tape units are available; all 
models are compatible; all models have two densities of 
recording, namely 200 or 556 characters an inch. The 
three models are: 

Model 729 II or IV, with a tape speed of 75 inches 
and 112-5 inches per second respectively. 

Model 7330, a new low-cost tape unit with a tape 
speed of 36 inches a second. 

Up to five IBM 1405 disc storage units, each with a 
capacity of ten or twenty million characters of informa- 
tion, can be attached to the system’s data transmission 
channels. One of these units may also be used with 
the IBM 1401 system. Data is read and recorded at a 
rate of 22,500 characters a second and access time to any 
record is from 100 to 800 milliseconds. 

Reading or writing can take place for one or five 
records at a time. The disc can thus be Joaded from or 
unloaded on to magnetic tape at a speed comparable 
with that of reading or writing the same information 
direct on magnetic tape. 

A basic Autocoder system for programming is avail- 
able together with such advanced programming 
systems as ForTRAN and Full Autocoder. 

The IBM 1410 card system occupies approximately 
500 square feet of space and is available from about 
£119,000. 

Circle 41 for further details. 
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Fig. 1. Simplified diagram of conventional slide-wire 
potentiometric recorder 

C—conventional chopper 

M—two-phase motor 

R—slide-wire 





New Potentiometric Recorders 


SMITHS INDUSTRIAL DIVISION recently introduced a 
series of new potentiometric recorders. These have 
been designed by Kelvin Hughes for continuous duty 
applications in industry and for laboratory investiga- 
tions in research establishments. 

The main feature of the system is that no slide-wire 
is used; a primary source of wear and loss of accuracy 
has thus been dispensed with. 

The instrument, therefore, differs fundamentally in 
its principle of operation from the conventional type 
of potentiometric recorder. This is illustrated by 
comparing simplified circuit diagrams of the new 
recorder with that of the conventional instrument 
(Fig. 1 and 2). In Fig. 2 the slide-wire is seen to have 
been replaced by a fixed resistor R, the element Y being 
a current controlling device; as in Fig. 1, the null 
detector C (a conventional chopper) feeds an amplifier 
which drives the usual two-phase motor M, which is 
mechanically coupled to the controller Y. The equation 
E= IR is satisfied when the null point has been reached, 
but in this case it is the resistance R which is kept 
constant, and the current I is varied to suit 
requirements. 

In order that the unit Y may function as desired, it 
must be capable of controlling the current I in linear 
proportion to the mechanical input signals or move- 
ments imposed on it by the motor M, the controlled 
current value being unaffected by changes in voltage, 
temperature or circuit resistance. Though this might 
appear to be a difficult requirement to meet, units which 
perform this function are available as mechanical/ 
‘electric transducers for attachment to pressure or flow 
measuring elements. Working on the force balance 
principle, they give a linear current output in propor- 
tion to a force or deflection applied to them. They con- 
sist basically of a moving coil device associated with 
a permanent magnet and fitted with some form of 
positional deflecting device (conveniently a light beam 
and photocell). In some cases, however, a contact 
which controls the current through the coil may be used 
so that if a deflectional force is applied to the coil an 
increased current through it results, producing an equal 
and opposite force. 

The servomotor produces the linear force by winding 
up a spiral spring which applies a deflective force to the 
coil, causing increased exposure of a cadmium sulphide 
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Fig. 2. Simplified diagram of new potentiometric recorder 
C—conventional chopper 
M—two-phase motor 
Y—current controller 
R—fixed resistor 





photocell; the increase in current is in direct proportion 
to the deflection imparted by the motor. In this system 
the force generated by the spring is balanced against the 
electro-magnetic force, the forces being equally stable. 
Any possible change in the characteristic of the photo- 
cell or circuit resistance does not affect the measurement 
within certain limits. 

The measurement is of infinite resolution; there are 
no wiping contacts. The system is inherently stable and 
needs no standardising. The secondary circuit generates 
a current which is linearly proportional to the measured 
variable; as this circuit is not sensitive to changes in 
resistance, this current may be used for control pur- 
poses. 

The recorder is designed for up to 12 input channels, 
each channel being cyclically switched at 5 second 
intervals. Provision is made for range changing and 
set-up zero. The rotating balance shaft can carry 
up to three cams which will operate separately adjust- 
able microswitches for control purposes. The instrument 
is designed to measure and record small d.c. outputs as 
obtained from thermocouples, resistance thermometers, 
resistance strain gauges and other transducers. The 
minimum input range is 0 to 1 mV. 

Circle 42 for further details. 
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Fig. 3. New potentiometric recorder 
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“Metox” Miniature Oxide Resistors 


Wetwyn ELectric Ltp. have developed and are 
now marketing a new range of metal oxide resistors. 

(he resistors are manufactured and selected in such 
a way that throughout their life their resistance will 
always be within the range guaranteed by the suppliers. 
This is called by the company “The Total Excursion 
Concept”. The maximum deviation from the nominal 
resistance value (Total Excursion) is specified for a 
period of up to three years’ continuous operation at full 
load under normal conditions of use. 

For the total excursion type resistors three-colour- 
band coding is applied to one end of the resistors to 
indicate the ohmic value, and a two-band colour 
coding is applied to the other end of the resistors to 
indicate the total excursion. 

For the normal selection tolerance type resistors the 
convention for colour coded resistors is used; four- 
colour-band coding is applied to one end of the resistors. 
The first three colours indicate the ohmic value, and 
the fourth colour indicates the selection tolerance. 

The available selection tolerances are +5% on 
values 10 Q to 270 kQ in all sizes, and 410% on 
values 1 Q to 8-2 Q on all sizes. 


Ratings and Ranges of Total Excursion Miniature Oxide 









































Resistors 
Type | Rating at Ohmic Max. Insulation 
40°C Range Voltage Strength 
F20 | 4 watt 100 -270 kan 350 V 1000 V 
F22 | 1 watt | 100-270 ka 500 V 1000 V 
F22A } 500 V 
F23 | 2watts |100-270kn | 750V | 1000V 
F23A | | | 500 V 
| 
) 
Total Excursion Tolerances 
F20 +5% T.E. and 7% T.E. 
470 -270 ka 102-270 ka 
F22 47% T.E. and +10% T.E. 
F22A 470 -270 ka 102-270 ka 
F23 7% 1h and +10% T.E. 
F23A 470 -270 ka 100-270 ka 














The appropriate total excursion specifies, for a period 
of up to three years (over 26,000 hours), the maximum 
deviation from the nominal resistance value of ‘“‘Metox’”’ 
miniature oxide resistors dissipating up to full-load 
power continuously in ambient temperatures between 
0-40°C and relative-humidities not exceeding 80% 

In any production batch, however, the values and 
direction of the parameters which are embraced by 
total excursion are subject to statistical variation. 
As these parameters are unlikely all to be on the 
maximum limit and in the same direction at any one 
time, the majority of the resistors in a batch will always 
lie well within the permissible total excursion limits. 

Circle 43 for further details. 
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Silicon n-p-n Diffused Junction Power Transistors 

SEMICONDUCTOR Department of A.E.I. Radio and 

Electronic Components Division have introduced three 

Ediswan Mazda n-p-n diffused junction type devices. 

Types XC703, XC713 and XC723 are intended for a 

wide variety of industrial applications in equipment 

operating at temperatures ranging from —65 to + 175°C. 

They are particularly useful in power-switching cir- 

cuits, oscillator regulator and pulse amplifier circuits, 

and as Class A and Class B push-pull audio and servo 
amplifiers. 

They are characterised by an extremely low satura- 
tion resistance, high current and power dissipation 
ratings, high Beta at high current, and excellent high 
temperature performance up to +175°C. At 100°C 
they offer a range of dissipation of from 2 to 30 watts. 
They are available in standard JEDEc cans. 
Tentative Data 
XC703. Maximum collector/base voltage, 60 V; maxi- 

mum collector current, 1-5 A; maximum total dissi- 

pation at case temperature of 100°C, 2 W. Switching 

characteristics: Static current amplification d.c. (d.c. 

Vce=4 V, I. = 200 mA), 15 (min) 75 (max) ; collector/ 

emitter saturation resistance d.c. (d.c. I, = 200 mA, 

I, = 20 mA), 7 ohms (max). de 
XC713. Maximum collector/base voltage, 60 V; maxi- 

mum collector current, 3 A; maximum total dissipa- 

tion at case temperature of 100°C, 7-5 W. Switching 

characteristics: Static current amplification d.c. 

(d.c. Vee = 4 V, I, = 750 mA), 15 (min) 75 (max); 

collector/emitter saturation resistance d.c. (d.c. I, = 

750 mA, I, = 75 mA), 2-67 ohms (max). 

XC723. Maximum collector/base voltage, 60 V; maxi- 
mum collector current, 6 A; maximum total dissipa- 
tion at mounting flange temperature of 100°C, 30 W. 
Switching characteristics: Static current amplification 
d.c. (d.c. Vee = 4 V, I, = 1:5 A), 10 (min) 50 (max); 
collector/emitter saturation resistance d.c. (d.c. I, = 
1-5 A, I, = 300 mA), 2 ohms (max). 

Circle 44 for further details. 





Careers in the Scientific Instrument Industry. 


Scientific Instrument Manufacturers’ Association. 20 pp. 
Gratis. 


It is essential that the British instrument industry 
receives a steadily increasing flow of young men and 
women to become expert craftsmen in the industry’s 
wide range of branches. 

To encourage this flow, the Scientific Instrument 
Manufacturers’ Association, 20 Queen Anne Street, W.1, 
has, therefore, published “Careers in the Scientific 
Instrument Industry”, which gives a summary of 
what a new entrant into the industry can expect to 
find and what his work and training may be like. 

The accent is on illustrations rather than the printed 
word, but enough of the latter is present to emphasise 
the attractions of the industry, and the brochure is 
careful to point out the possibilities of posts at the 
higher levels. 

The illustrations are selected to indicate the wide 
nature of instrumentation manufactured by the industry 
and to assist further an intending entrant a list of 
SIMA members grouped according to counties is 
included. 
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Circle 114 for further information 
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STANDARD CIRCUIT BLOCKS \ C 

In order to present the outputs of up to 4 digitizers of either binary l tu 

or decimal type, standard sub-chassis assemblies, together with f 

decimal decoders are now being manufactured by GEC. A range C) 

of only five types of circuit board is needed to build circuit assem- 11 
blies for reading 1, 2, 3 or 4 digitizers, thus making the complete Zl 
equipment both less expensive and more convenient for users. M 

The circuits are all transistorised and are contained on synthetic i 7 

resin-bonded boards measuring 5 x 44 inches. Connections are th 

made by means of wrapped joints and the units may easily be — 

integrated into larger data processing machines and assemblies. Ti 

i sig 

tez 

INDUCTION DIGITIZERS M: 
Me 

The GEC. induction digitizer itself is a rotary encoder which re 

gives a representation of the angular position of a shaft. It operates - 
10 

by varying the inductive coupling between a main winding and a j 
number of digit windings. No slip-rings, commutators, or photo- | —~ 

electric devices are used, and because of its electro-magnetic 

operation it is not subject to the same limitations of life and Se 
environment as most other forms of digitizer. | he 
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For further information, please write to: Inn 
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THE GENERAL ELECTRIC COMPANY LIMITED OF ENGLAND 
ELECTRONICS DIVISION - LOWER FORD STREET - COVENTRY - ENGLAND 
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INSTRUMENTS 


LiviNGSTON LABORATORIES announce that 
Tektronix oscilloscopes are now being 
manufactured in Guernsey. Models to 
qualify under Commonwealth Preference 
regulations are Types 515A and 545A, 
together with a wide range of plug-in 
units. These precision oscilloscopes are 
now available to engineers in Britain and 
the Commonwealth, without the problem 
of obtaining duty remission. 

Additions to the Tektronix range being 
produced in Guernsey will be announced 
over the next few months. 


IMPROVED production techniques have 
enabled A.E.I. Radio and _ Electronic 
Components Division to reduce the prices 
of new and reconditioned Ediswan Mazda 
cathode ray tubes. The new prices are 
effective from 5th December, 1960. 

Prices of tubes have been reduced by 
£1 10s. (from £16 to £14 10s.) in the 
case of the two latest 21 in. 110 degree 
deflection tubes, types CME2101 and 
CME2104, and by 15s. (from £12 10s. to 
£11 15s.) on the 17 in. 110 degree Types 
CME1703 and CME1705. 

In the Extra Life range of reconditioned 
tubes the maximum cut is {2 3s. 4d. 
(from £14 13s. 4d. to £12 10s.) on three 
21 in. tubes, the CRM211, CRM212 and 
CME2101, while the 17 in. types are 
reduced by £1 6s. 8d. (from {11 6s. 8d. to 
£10). 


Mr. Puituip H. Emricu, training systems 
manager of the Western Design Division 
of U.S. Industries Inc., has been reviewing 
the market potential and considering 
marketing approach in this country for 
Western Design’s new Mark II Auto- 
Tutor, which has been specifically de- 
signed for classroom use and specialised 
teaching and training situations. The 
Mark I AutoTutor, a new kind of auto- 
matic teaching machine, was shown for 
the first time in Britain at last year’s 
Instruments, Electronics and Automa- 
tion Exhibition. 

He has also been reviewing the manu- 
facturing and engineering capabilities of 
Burtonwood Engineering Company, which 
was acquired in October, 1959, by 
U.S.I.’s British subsidiary, U.S. Industries 
Inc. (Great Britain) Limited, and which it is 
planned will manufacture the new tele- 
vision size Mark II AutoTutor. 

The new AutoTutor incorporates two 
innovations in the field of mechanical 
teaching devices. 
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While requiring the student to show 
understanding at each step of the course, 
the machine lets him advance as slowly 
or as rapidly as he is able. At the same 
time, it automatically records his progress 
and charts his reasoning process. 

In operation, when the student sets up 
the machine, which looks like a portable 
television set, he sees a page of informa- 
tion, including pictures or diagrams, on an 
8 in. 11 in. screen. After studying the 
material, the student must answer a 
multiple-choice question on what he has 
read. 

To answer, he punches a lettered button 
on a single row keyboard. On his screen, 
a new page of information either (a) 
verifies his answers and proceeds with the 
course, or (b) explains his error and 
directs him to select another answer. 
Moving picture sequences, available on 
Mark I, have been eliminated on Mark I] 
for reasons of cost. The student’s errors 
are automatically recorded for analysis by 
instructors. 

Advantages are that, treating the 
student as an intelligent human being, the 
AutoTutor advances him at a rate 
determined by his own ability, frees the 
teacher for creative work, records progress 
of the trainee and provides a record of the 
individual’s approach and reasoning pro- 
cess. 





HI-FI and other post-war advances in 
sound recording techniques have created a 
demand for higher standards of performance 
in sound veproducing mechanisms. 

Birmingham Sound Reproducers Ltd. 
has met this challenge by installing 30 
dynamic balancing machines, made 
by E.M.I. Electronics Ltd., at its factories 
at Old Hill, Staffordshire, and Londonderry. 

E.M.1I. balancing machines balance the 
votors to an accuracy of 10 milligrams at a 
vadius of one centimetre and the machines 
can be operated by semi-skilled girls after 
tyaining. 


FURZEHILL LABORATORIES LIMITED have 
taken over the production, sales and 
service of the range of stroboscopes 
previously manufactured by Watford 
Instruments under the trade name of 
STROBOLYSER. 
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A new range of standard STROBOLYSERS 
will be introduced and a special strobo- 
scopic department has been created to 
maintain the previous facilities for the 
production of equipment for special 
applications 

Mr. Paul D. Tyers, who has _ been 
responsible for many developments in the 
stroboscopic field, will continue to be 
associated with the design of the new 
Furzehill ‘‘Strobolysers’’. 
SUBSTANTIAL reductions in the prices of 
their entire range of Norbit electronic 
sub-assemblies are announced by Mul- 
lard Equipment Ltd. i 

The cuts range from 42% to 23%. A 
complete counter chassis, for example, is 
reduced by £6 to £19 10s. Od., while the 
basic Norbit switching unit is down by 
11s. 8d. to 30s. Od. ; 


JosepH WEIL & Son Ltp. are now able 
to offer semi-manufactured products of 
polytetrafluoroethylene (p.t.f.e.). These 
are produced by their principals, Marengo 
S.p.A. from ‘“‘Algoflon’’, the registered 
name of the p.t.f.e. manufactured by the 
Italian firm Montecatini. ; 


COMPANIES 


THE M.T.E. Control Gear Ltd. factory 
extension increases by one-third the 
productive floor space and office accommo- 
dation. Within the next two years further 
extensions will again increase the total 
floor area. 

Since its formation, in small] premises at 
Whittlesea, Cambridgeshire, in 1946, 
M.T.E. steadily became established in the 
field of control gear manufacture, supply- 
ing custom built control panels for a 
wide variety of industrial apptications. 

Concurrently, M.T.E. were developing 
the “Discmag”’ range of electro-magnetic 
a.c. disc type brakes which have since been 
adopted as standard by many large manu- 
facturers of electric motors. 

The latest new product released by the 
company is their UNICONTROL system. 
Designed for programming and sequencing 
applications, the unit incorporates a 
heavy duty uniselector with plug-in 
arrangements on all contacts and a 
patented load switching circuit which 
permits direct switching of solenoids and 
contactors without the use of a number of 
slave relays. Change of programme or 
complete replacement of this standardised 
unit can be achieved in a matter of seconds. 


AN advanced technical-development unit 
is to be formed at Abingdon by Quickfit 
and Quartz Ltd., manufacturers of 
interchangeable laboratory glassware. 

Manager of the new division will be 
Mr. R. N. Jukes, who has previously been 
responsible for design of laboratory appara- 
tus at the Stone (Staffordshire) factory. 

Quickfit hope to have the unit opera- 
tional in premises at Ock Mill, Abingdon 
Berks., by next spring. 
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Johnson, Matthey & Co. Ltd. have 
acquired a controlling interest in the 
Swedish precious metal company A/B 
Gésta Nystrém, of Stockholm. Mr. Gésta 
Nystrém, who founded the business in 
1917, has retired and a new board has 
been appointed consisting of four Swedish 
and two British directors, with Mr. Ove 
Trulsson as chairman. 

A/B Gésta Nystrém supply precious 
metal products for all industrial purposes 
as well as for jewellery, silversmithing and 
dental requirements. Since 1932 they have 
acted as agents in Sweden for some of the 
products of Johnson Matthey. 

The company will in future be known 
as A/B Nystrém & Matthey. 


On 8th December, 1960, the Leeds and 
Northrup Company of Philadelphia ac- 
quired all the outstanding shares not 
previously owned by it in Integra, Leeds 
and Northrup Ltd., which latter com- 
pany on the same day changed its name 
to Leeds and Northrup Ltd. 

It is the intention of the parent com- 
pany to supply substantial additional 
capital to enable the company to build 
new works and offices and embark on a 
programme of development and expansion 
of its present plant and equipment to take 
advantage of the widening market in Great 
Britain for its production of electronc 
measuring and control instruments and 
heat treatment furnaces. 

Mr. J. W. Robinson, until recently 
president of Leeds and Northrup, Canada, 
Ltd., will join Mr. J. J. A. Rogister as 
joint managing director. 


E.M.I. Electronics Ltd. has created, 
within its present Publicity Organisation, 
a special Export Publicity Department 
which will handle every aspect of export 
sales promotion including overseas public 
relations, advertising, exhibitions, mobile 
demonstrations, multi-language literature, 
and direct mail. 

Mr. R. W. Addie, marketing director of 
E.M.I. Electronics Ltd., said that E.M.I. 
are aiming at a ratio of 60% -40% in 
favour of export sales of their products. 

New export publicity officer is A. J. 
Spicer, who takes up the appointment 
after a period of training with E.M.I. 
Electronics. 


THE Mayor oF CHATHAM, Ontario, 
recently opened the new $M} production 
plant of the newly-formed company, 
Parkinson Cowan (Canada) Ltd. 





Mayor Garnet Newkirk, of Chatham, 


Ontario, cuts the tape to open the first 
Parkinson Cowan factory in Canada 
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This factory, the first to be opened by 
Parkinson Cowan in Canada, occupies a 
five-acre site and will initially employ 
only a small labour force. The number of 
staff will build up gradually over the next 
five years until production has diversified 
and extended to include many of the wide 
range of P.C. products made in the U.K. 

The chairman of Parkinson Cowan, Mr. 
Hugh P. Barker, was unable to attend the 
factory opening personally but sent a 
recorded message in which he expressed 
the strong conviction that Canada would 
soon become ‘‘the economic centre of the 
Commonwealth”’. 

A Canadian, Mr. Denis Bach, is general 
manager of the new factory. 


Mr. RIcHARD FOXWELL, managing direc- 
tor, and Mr. Gordon Ball, general sales 
manager of Wayne Kerr Laboratories, 
have been visiting the United States to 
discuss with their American company in 
Philadelphia, promotion plans for 1961, 
and in particular the introduction of their 
transfer function computer to the Ameri- 
can market at the I.R.E. Show, New 
York, in March. Visits will also be paid to 
their other representatives in U.S. 

Sales in America represent an important 
proportion of Wayne Kerr exports. Total 
exports account for more than 40% of their 
production of instruments in the United 
Kingdom. 


THE services provided by Welding Super- 
vision Ltd. and Cathodic Corrosion Con- 
trol Ltd. (wholly owned subsidiaries of 
Constructors John Brown Ltd.) have been 
amalgamated and will now be provided 
by a single company—Corrosion and 
Welding Engineering Ltd. 
The directors will be: 
Messrs. R. M. Wynne-Edwards 

C. C. Bates 

R. A. Lowe 

H. M. Powell 

J. A. R. Staniforth 

H. D. Walker. 


The Firth Cleveland Group have 
acquired the lease of 7 Cleveland Row, 
St. James’s, London, S.W.1, a large block 
adjacent to the Group’s Headquarters at 
Stornoway House, Cleveland Row. 7 Cleve- 
land Row, St. James’s, will now house: 
Home Sales Offices, Water Separator 
Division, Simmonds Aerocessories Ltd.; 
Technical Liaison, Simmonds Aerocessories 
Ltd.; Home Sales Offices, Firth Cleveland 
Instruments Ltd.; Home Sales Offices, 
Surform Division, Firth Cleveland Tools 
Ltd.; Home Sales Offices, Spire Speed Nut 
Division, Simmonds Aerocessories Ltd.; 
London Area Manager, Industrial Nut 
Division, Simmonds Aerocessories Ltd.; 
Southern Area Manager, Spire Speed Nut 
Division, Simmonds <Aerocessories Ltd.; 
Head and Sales Offices, British Lead Muiils 
Ltd.; Head and Sales Offices, Seculate 
Ltd.; General Sales Office, Richard Hill 
Ltd.; London Design Officer, Richard Hill 
Ltd. 

Stornoway House will now house: 
London Sales Office, The Firth Co. Ltd. 
and will continue to house: Firth Cleve- 
land Ltd., all Departments; Firth Cleve- 
land Pumps Ltd., Sales Offices ; Simmonds 
Aerocessories Ltd., Export Sales Offices; 
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This trailer van with a Lumitron illuminated 
ceiling has been specially constructed for 
Imhofs as a mobile showroom to display 
theiy metal cases, vacks, housings and 
cabinets for electronic gear and equipment 


Firth Cleveland Instruments Ltd., 
port Sales Offices; Landmaster Ltd., 
port Sales Offices. 


Ex 
Ex- 


THE AvuTOMATIC CONTROL Division of 
Constructors John Brown Ltd. has 
been formed into a wholly owned sub- 
sidiary company, Automatic Control 
Engineering Ltd. 

The services previously provided by the 
Division to industry at home and over- 
seas will be continued and developed by 
the new company. These services include 
consultancy design, works assembly and 
site installation in the fields of: 

Instrumentation 

Automatic Control 

Remote Control and Telecommuni- 
cations 

Laboratory Engineering. 

As before, the role of the new company 
will continue to be that of an independent 
engineering service supported by a 
Research and Development team for the 
provision of efficient and economic instru- 
mentation and automatic control systems. 

The directors of Automatic Control 
Engineering Limited will be: 

I. J. Crosthwaite, D.S.O. (Chairman) 
H. D. Walker, M.I.Mech.E., M.Inst. 
Pet. 
R. Riley, B.Sc.(Eng.), A.C.G.I., 
M.I.Mech.E. 
H. H. Rosenbrock, B.Sc.(Eng.), 
' Ph.D., M.LE.E. 
M. P. Atkinson, B.Eng. 

Mr. R. Riley will also hold the position 
of general manager and Mr. M. P. Atkin- 
son that of chief engineer. 

The address is: 

Automatic Control Engineering Ltd., 
Roxby Place, 
Seagrave Road, London, S.W.6. 


COMMANDER P. W. KEnrtT, R.N., chairman 
of George Kent Ltd., presided at the 
company’s 1960 annual long-service pre- 
sentations. The ceremony not only 
marked the 25th anniversary of the 
inauguration of:the scheme by the late 
Sir Walter Kent, but was made doubly 
significant by the fact that the recipients’ 
total service amounted to 1,095 years—a 
record figure. Included in the 41 certifi- 
cates altogether awarded this year were 
one for 45 years’, and two for fifty years’ 
service. One of the several Board members 
in attendance, Mr. R. S. Medlock, Research 
and Engineering Director, himself re- 
ceived a 25-year certificate. 
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A.E.1. Instrumentation Division’s mobile 
exhibition 


AEI Instrumentation Division’s mobile 
exhibition unit, displaying a range of 
drawout relays recently developed by 
the Instrument and Meter Department at 
Trafford Park, has recently completed an 
extensive tour of Great Britain. 

Starting on 4th October in the North 
West, the unit has visited the C.E.G.B., 
Electricity Boards and switchgear manu- 
facturers throughout the North West, 
the Midlands, South Wales, and North 
Eastern England. Under the guidance of 
AEI Regional Engineers, it has completed 
a tight programme of visits and has been 
seen by over 900 technical personnel. 


Sifam Electrical Instruments Co. Ltd. 
recently opened new factory premises at 
Woodland Road, Torquay, Devon. 

The new factory has a total floor area 
of 21,000 square feet and can accommodate 
260 employees. The complete manu- 
facturing unit has been designed and built 
for the manufacture of electrical measur- 
ing instruments ‘and pyrometers and 
carrying out associated research and 
development work. 

All parts used in the clean areas pass 
through a semi-clean area where they are 
ultrasonically cleaned or blown clean by 
compressed air, before being placed in 
polythene containers. They are then 
passed to the clean area through electric- 
ally interlocked double hatches having 
slight outward pressure. 

The personnel in this final area use 
separate entrances and changing rooms, 
and are clothed only in nylon and tery- 
lene, including hats, undergarments and 
special footwear. 

The saving in time previously lost by 
multiple inspection for, and removal of, 
foreign particles more than compensates 
for the trouble taken to promote these 
special conditions. The seating, lighting, 
benches, flooring, etc., are all specifically 
designed for this clean area, and a separate 
air-conditioned, short-break canteen is 
provided for the operators. 


THE mobile showroom of Parkinson 
Cowan Measurement has now travelled 
6,000 miles since first taking to the road 
less than a year ago. It has completed 
eleven scheduled tours. 

Among its stopping places have been 
breweries, water authorities, chemical 
engineers, paper mills, universities, food 
manufacturers, in fact almost every type 
of establishment interested in measuring 
or dispensing fluid. 
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Displays inside the showroom include 
working and sectionalised models of water 
meters, liquid food meters, variable 
stroke pumps, an oil meter with a reset- 
table index and a complete control panel 
which demonstrates several Parkinson 
Cowan Measurement systems of dispens- 
ing liquid in batches. 

Also to be seen in a working demonstra- 
tion is a Unipulse meter dispensing 
quantities as small as 0-01 of a gallon. 
The range of this meter is 0-300 gal/h 
with an accuracy of 0-25%. 

The showroom is entirely self-contained 
with its own 14 kW generator and has 
facilities for storing the different fluids 
used in demonstrations. 


EmpLoyeEEs of the Griffin & George 
Group who have completed 40-49 years 
of service with the company with the gold 
watches they received from Mrs. Gordon 
Sinclair, wife of the chairman of the Group, 
during the recent Annual Dinner and 
Dance at the Waldorf Hotel, London. 


To give better service to Scottish In- 
dustry, Bowthorpe Electric Co. Ltd., 
in association with Line Equipment Ltd., 
have established a new distribution 
branch at 32 Woodville Street, Glasgow, 
S.W.1. 

Appointed as branch manager is Mr. W. 
Allan. 

Bowthorpe House will stock a compre- 
hensive range of the companies’ products, 
and orders from the Scottish region should 
be sent to this address. 

The telephone number is GOVAN 
3681/2 and telegraphic addresses are 
“‘Bowthorpe—Glasgow”’ and “‘Linequip- 
Glasgow.” 


Tue Electrical Research Association 
now has new effices at Cleeve Road, 
Leatherhead, Surrey. Telephone: Leather- 
head 4151. 


CONTRACTS 


Lancashire Dynamo & Crypto has 
received an order from Fairey Engineering, 
sub-contracting to Atomic Power Con- 
structions, for nearly 400 permanent 
magnet motors for operating the reactor 
control rods of the Trawsfynydd nuclear 
power station. 

The motors will be Class ‘‘H’’ insulated 
to operate in an ambient temperature of 
approximately 100°C, and will be operated 
from a variable frequency supply so as to 
have a final speed between 0-2 r.p.m. and 
0-7 r.p.m. 


BoRDER TELEVISION LtpD., who will 
provide the Independent Television Pro- 
gramme for over half a million people in 
the English and Scottish border area, from 
a TV centre at Carlisle, has placed a 
contract with E.M.I. Electronics Ltd. 
for all its vision, sound and control equip- 
ment and for the supply from other manu- 
facturers of all lighting and ancillary 
equipment. 

The principal items of equipment in- 
clude: 

Three vidicon camera channels and 
all associated sound and vision equip- 
ment for a main studio; complete pre- 
sentation studio equipment, including 
one camera channel; three sets of tele- 
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cine equipment, each including facili- 
ties for projecting 16 mm and 35 mm 
films and slides; appropriate caption and 
station clock equipment; studio control 
equipment for the main studio; master 
control equipment for the complete 
centre ; lighting equipment; film cameras 
and film handling equipment; camera 
mounting equipment. 

E.M.1. Electronics willalso be responsible 
for the wiring and installation of all the 
electronic equipment in the Centre. 

The Carlisle TV Centre is similar in size 
to many proposed overseas TV stations, 
the requirements of which are completely 
met by the type of installation which has 
been designed by Border Television and 
E.M.I. over a period of several months. 

The service is scheduled to start early 
in September, 1961. 


A LICENSING agreement for the manu- 
facture and sale in the United Kingdom and 
Eire of nuclear research and training 
reactors has been concluded between 
American Machine and Foundry Com- 
pany, U.S.A., and Pye Ltd., of Cambridge. 
This was jointly announced by Mr. More- 
head Patterson, AMF board chairman, 
and Mr. C. O. Stanley, Pye Ltd. chairman. 

Under the terms of the contract Pye 
will make available to U.K. universities, 
hospitals and research centres a fully 
developed and widely used series of low- 
power reactors and related equipment as 
well as design and engineering services. 
The agreement also anticipates the exten- 
sion of AMF-Pye co-operation in the 
nuclear field throughout the _ British 
Commonwealth as well as Iraq, Jordan 
and Egypt. 


Wild-Barfield Electric Furnaces Ltd. 
have received an order from Messrs. 
L. H. Newton Ltd., of Birmingham, for a 
continuous shaker hearth furnace installa- 
tion. 

The equipment will be charged auto- 
matically and work untouched by opera- 
tors as it is progressed through hardening, 
quenching, washing, tempering and final 
quenching for delivery into collecting 
baskets at the rate of 600 Ib/h. Hand 
adjustments will be provided to enable 
certain work to be diverted after quenching 
and before entering the washing equip- 
ment. : 

Initial charging will be carried out by 
means of a vibratory feeder, and progress 
through the hardening and tempering 
furnaces will be by twin shaker hearth 
trays. Belt-type extractors will be em- 
ployed to remove work from the quench 
tanks. 





Interior of the Parkinson Cowan Measure- 
ment mobile showroom 














Both furnace chambers will be provided 
with an endothermic atmosphere and 
automatic temperature control. Oil in the 
quench tanks will be violently agitated 
and its overheating will be prevented by 
the use of thermostats controlling coolers 
and circulating pumps. 


Marconi Instruments Ltd. has received 
contracts worth approximately £100,000 
from Supreme Headquarters Allied Powers 
Europe for telecommunications test gear 
to be used on the ‘‘Ace High’’ project. 

Included in the contracts are quantities 
of white noise test sets, signal generators 
covering both the v.h.f. and u.h.f. bands, 
and universal bridges. 

The white noise test set permits realistic 
measurement of intermodulation products 
and noise in multi-channel systems by the 
noise-in-slot technique. Its test signal 
simulates busy traffic conditions in the 
multi-channel bandwidth of the link. 

Each test set comprises a noise genera- 
tor, band-stop filter unit, and receiver. 
The generator and band-stop filter unit 
provide the input to the equipment, or 
link, under test; the output is applied to 
the receiver. By switching a band-stop 
filter into circuit and using the receiver to 
determine the drop in noise level within 
the stop band, the ratio is obtained of 
(i) the portion of the noise representing 
a multi-channel signal falling within the 
receiver bandwidth, to (ii) the noise 
remaining in the same bandwidth when 
the applied signal is suppressed over the 
stop band. This ratio, called the ‘‘noise- 
power ratio’’, is a measure of the inter- 
modulation products, and inherent noise, 
in the stop band when the remaining 
channels are carrying signals. 


George Kent Ltd. recently despatched 
from their Biscot Road, Luton, works, the 
largest single-section instrument and 
automatic - control panel ever manu- 
factured by the company. This cabin-type 
panel, measuring approximately 16 ft 
long, 8 ft high and 7 ft deep, was supplied 
to the order of Babcock and Wilcox Ltd. 
for the South African Electricity Supply 
Commission’s Hex River Power Station, 
for which a considerable amount of other 
Kent equipment is being supplied. Wholly 
assembled complete with control desk and 
canopy, the unit was enclosed for trans- 
portation in a single large packing case 
which alone weighed almost four and a 
half tons. 





Single-section Kent instrument and auto- 
matic-control panel 
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An order for several hundred axial flow 
blowers has been received by Plannair 
Ltd., of Leatherhead, from L. M. Erics- 
son, of Sweden. They will be used on the 
temperature control of airfield ground 
control equipment. 

These Type 1 PL 121-378 blowers, 
weighing six ounces and measuring 
3-543 in. long, have a blade tip diameter 
of 1-3758 in. They are fitted with high 
precision stainless steel bearings and 
operate at both very low and very high 
temperatures at 20,000 r.p.m. from 115 V 
single-phase at 400 cycles. The blowers, 
which are specially designed for vigorous 
conditions and long life, undergo a series 
of high impact tests at the Plannair 
factory. 


UNIVERSITY COLLEGE, Swansea, Depart- 
ment of Chemical Engineering, have 
placed an order with Electronic Asso- 
ciates Ltd. for a Pace analogue com- 
puter of 48 amplifiers. This computer will 
be the eleventh 0-01% machine to be 
installed in the United Kingdom and is the 
first high accuracy instrument ever to be 
purchased by a British University, and the 
first to be used on distillation column and 
other chemical process problems in this 
country. 


AGREEMENTS 


Leonard Wadsworth & Co. Ltd. have 
been appointed the sole agents in the U.K. 
for the Secon Metals Corporation, of 
New York. Among the products they will 
be handling will be precision fine wires. 


Winston Electronics Ltd., Waring 
Products Division, Shepperton, Middle- 
sex, have, under their agreement with the 
Dynamics Corporation of America, 
become the sole marketing agent—and 
later the British manufacturers—of the 
Waring series of blenders or mixers. The 
range covers the extremely popular 
domestic models which are now im- 
mediately available for sale to the public 
in this country and the larger catering, 
industrial and hospital blenders and 
mixers. 


Marconi Instruments Ltd., under a 
recent agreement with Computer- 
Measurements Co., of Sylmar, Cali- 
fornia, will manufacture CMC’s range of 
transistored electronic counters. Mar- 
coni Instruments will enjoy world selling 
rights outside North America and Japan. 

The agreement covers a 10-year period, 
and also includes provision for the ex- 
change of engineering information in the 
field of related transistored products. 


Arthur Guinness Son and Co. Ltd. have 
acquired a controlling interest in K. G. 
Corfield Ltd., who manufacture Periflex 
35 mm precision cameras and_ other 
photographic equipment at Ballymoney, 
Co. Antrim. 

The Periflex now has the largest sale 
of any precision camera made in the 
United Kingdom. Within the next few 
years the company hoped to develop 
other cameras using different film sizes 
and was investigating the possibility of 
making ciné cameras. 
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About 100 Ulster workers at present 
produce three models of the Periflex Goid 
Star camera, selling at from £45 to £53 and 
the Periflex 3a advanced model, selling 
at £60 to £70 according to lens type. They 
also make a special 35 mm camera body, 
the Interplan, which enables a photo- 
grapher to switch his lens from one 
apparatus to another and take colour and 
black and white pictures at the same time 
without needing two complete cameras. 
Another product is the Lumimeter, an 
enlarging exposure meter. 

A new Corfield camera, the Periflex 3b, 
designed for professional use, is coming on 
the market later this month. 


EXHIBITIONS, 
CONFERENCES, ETC. 


The IMEKO International Measure- 
ment Conference will be held in Buda- 
pest from 25th June to Ist July. Among 
the topics to be covered by the conference 
are: theory and practice of instrument 
design and manufacture; instruments and 
methods for measuring geometrical, mech- 
anical, thermal, physico-chemical, electric 
and magnetic quantities, time frequency 
and radioactive radiation. 

Detailed information and invitation to 
the conference may be obtained from the 
IMEKO Secretariat, Budapest, P.O.B.3. 


THE first national Drawing Office 
Equipment and Materials Exhibition 
in the U.K. is to be held in the Royal 
Horticultural Society’s New Hall, West- 
minster, from 5th to 8th June, 1961. 


THE second national Laboratory Appara- 
tus and Materials Exhibition will be 
held in the Royal Horticultural Society’s 
New Hall, Westminster, from 19th to 
22nd June, 1961. 

Sponsored by Laboratory Practice, the 
exhibition is being held so that manu- 
facturers of apparatus, materials and other 
products specifically produced for labora- 
tories can show their equipment to 
scientists and laboratory executives in 
industry, research, education, medicine 
and national and municipal government. 


THE technical programme is now competel 
fbr one of the most comprehensive meetings 
ever held on the subject of temperature 
measurement. About 200 papers will 
cover temperature measurements from 
absolute zero to 10,000,000°K with 
interests ranging from the temperature of 
the human body to the temperature of the 
sun. Almost every area of the physical, 
biological, and medical sciences will be 
represented at the 1961 Symposium on 
“Temperature, Its Measurement and 
Control in Science and Industry”, to 
be held in Columbus, Ohio, 27th to 3lst 
March, 1961. The conference is sponsored 
by the American Institute of Physics, the 
Instrument Society of America, and the 
National Bureau of Standards. 
Temperature ranks as one of the most 
important of the physical quantities, and 
its measurement and understanding have 
provided some of the most difficult and 
challenging problems in experimental and 
theoretical physics. The 200 papers 
scheduled for presentation come from 
universities, government and military 
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research laboratories, and industrial re- 
search laboratories in this country, as well 
as from research centres in Australia, 
Germany, Netherlands, Canada, Soviet 
Russia and Great Britain. 

The symposium is organised into 16 
sessions, devoted to such topics as: Basic 
Concepts of Temperature, Temperature 
Scales, Thermocouples, Resistance Ther- 
mometers, Gas Thermometers, Spectro- 
scopic Methods, Pyrometry, Miscella- 
neous Methods, Automatic Methods for 
Measurement and Control, Measurement 
in Dynamic Systems, Special Sources of 
Temperature, Cryogenics, Plasmas, Tem- 
perature Measurement in Geophysics, 
Temperature Measurement in _ Astro- 
physics, and Temperature Measurement 
in Biophysics and Medicine. 

Persons interested in the symposium 
may obtain further information by 
writing to V. W. Sikora, Instrument 
Society of America, 313 Sixth Avenue, 
Pittsburgh, 22, Pennsylvania. 


Radio Techniques and Space Research 

will be the theme of next year’s Brit.I.R.E. 

Convention which will take place from the 

5th to 9th July, 1961, at the University of 

Oxford. 

The Convention Committee has invited 
offers for papers and these, accompanied 
in the first instance by a synopsis, should 
be addressed to: The British Institution of 
Radio Engineers, 9 Bedford Square, 
London, W.C.1. 

The Convention will contain at least 
six sessions and the scope of the various 
sessions will cover the following: 

Session 1—‘‘Review of the Role of Radio 
Techniques in Space Research’”’: (Survey 
papers on the ionosphere, instruments 
in satellites, deep space aspects and 
terrestrial cominunications.) 

Session 2—‘‘Satellite Engineering Prob- 
lems’’: (Papers on environmental as- 
pects, constructional techniques, com- 
ponent and system reliability, power 
supplies, etc.) 

Session 3—‘‘Extra - terrestrial Measure- 
ments”: (Papers on, for instance, the 
measurement of ionic density and upper 
atmosphere composition, geomagnetic 
field determination, Faraday rotation, 
cosmic ray investigations, etc.) 

Session 4—‘‘Telemetry’’: (Papers on cod- 
ing, bandwidth considerations, fre- 
quency allocations, satellite and 
launcher control, etc.) 

Session 5—‘‘Techniques in Radio Astro- 
nomy’’: (Papers on the various types of 
aerial, low-noise radio receivers, radio 
aspects of the computational techniques 
employed, etc.) 

Session 6—‘‘Satellites in Terrestrial 
Communications’: (Papers on the 
systems and circuit engineering aspects 
of passive and active satellite repeaters 
and their associated ground receiving 
stations.) 


Tue Second International Conference 

on Materials Handling, organised by 

the Institute of Materials Handling, is to 

— place in Southport from 10th to 12th 
ay. 

Delegates will mostly arrive on the 
evening of 9th May. Although on the 
morning of 10th May there is a full pro- 
gramme of visits, the formal opening will 
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be delayed until the afternoon to accom- 
modate those delegates unable to travel 
before Wednesday morning, after which 
the delegates will get down to the first 
plenary session. A civic reception in the 
evening will precede a banquet incor- 
porating the 8th Annual Dinner of the 
Institute. The morning of the following 
day will be spent visiting works and 
installations within the area. 

During the day the four phases, con- 
struction, procurement, manufacture and 
transport and distribution will be examined 
in relation to the materials handling prob- 
lems in agriculture and food production, 
extractive (minerals) and chemical in- 
dustries and the heavy and light industries. 

Brochures may be obtained from the 
Institute of Materials Handling, 32 
Watling Street, London, E.C.4. 


THE Mass Spectrometry Panel of the 
Institute of Petroleum in conjunction with 
A.S.T.M. Committee E-14 are organising 
a Conference of Mass Spectrometry 
which is to be held at Oxford University 
on 12th, 13th and 14th and the morning of 
the 15th September, 1961. 

Papers dealing with any aspect of mass 
spectrometry will be welcome but special 
sessions will be held which will deal with 
high resolution mass spectrometry, the 
mass spectrometry of organic compounds 
and the mass spectrometry of inorganic 
solids. 

Authors who wish to present papers at 
the conference are asked to send full 
abstracts by 28th February, 1961, to 
Dr. R. R. Gordon, chairman, Mass 
Spectrometry Panel, National Coal Board, 
Coal Research Establishment, Stoke 
Orchard, Cheltenham, Gloucestershire. 
The final choice of papers to be presented 
will be in the hands of a reviewing com- 
mittee which will make its decision on the 
basis of the abstracts submitted. 

It is intended that preprints of papers 
shall be sent in advance to all conference 
members. For this reason complete 
papers wil! be required by 31st May, 1961. 


THE Symposium on the Numerical 
Treatment of Ordinary Differential 
Equations, Integral and _ Integro- 
differential Equations took place in 
Rome during the week of 20-24th Septem- 
ber, 1960, at the Mathematical Institute of 
the University of Rome. This symposium 
was organised by the Provisional Inter- 
national Computation Centre (PICC). 

The symposium opened with a report 
delivered by Professor Walther, of Darm- 
stadt (Germany); on the methods presently 
employed in the treatment of integral and 
integro-differential equations. The differ- 
ent methods are classified in categories 
according to the nature of the problem, 
the type of solution desired, and the 
numerical and/or electronic means avail- 
able. Dr. Genuys (Paris) then presented a 
second report, also very complete, on the 
methods of treating ordinary differential 
equations. Like Professor Walther, Dr. 
Genuys examined each method in relation 
to the practical possibilities of processing 
by modern electronic computers. 

After this introduction, more than 50 
specialists, divided into three study 
groups (Section I: Ordinary differential 
equations; Section II: Integral and 


INSTRUMENT PRACTICE 


integro-differential equations; Section III: 
Applications), lectured on their personal 
studies, exposing the particular problems 
with which they dealt and how the 
practical and theoretical difficulties which 
they encountered had been overcome. 

The symposium was attended by about 
200 mathematicians from the following 
countries: Austria, Belgium, Czecho- 
slovakia, Finland, France, Germany, 
Greece, Hungary, Ireland, Israel, Italy, 
Japan, the Netherlands, Poland, Rumania, 
Sweden, Switzerland, United Kingdom, 
United States of America, Yugoslavia. 

Of a more general and philosophic 
nature was the lecture delivered by Pro- 
fessor Lanczos (Dublin) on the possibilities 
offered by modern electronic computers, 
closely allied with a penetrating criticism 
of the approximation and convergence 
processes. 

The final session was devoted to a 
speech by Professor R. Courant, of New 
York, who discussed his personal con- 
clusions on the requirements of scientific 
research in our highly technical century, 
as well as the often rather delicate peda- 
gogical problems posed by training, at the 
highest level, of young specialists in the 
field of automatic computation. 

The Proceedings, consisting of about 700 
pages will be published by Birkhauser 
Verlag (Basel/Stuttgart). 


EDUCATION 

THE third CoID design appreciation 
course for apprentices and junior engi- 
neers will take place in March and April, 
1961. It will be held at Reigate in two 
residential periods, each of four days, 
separated by an individual study period 
of four weeks. The cost is 35 guineas for 
each student, exclusive of travelling. 

The residential periods include visits to 
factories, the Design Centre and schools of 
industrial design (engineering). In the 
month of individual study, each student 
makes a design analysis of two articles 
seen in the Centre. During the final 
residential period, these analyses are pre- 
sented to the class by the student and a 
detailed criticism is given by one of the 
Council’s Industrial Officers. 

The course is not intended as a short-cut 
to industrial design. Its aim is rather to 
increase design appreciation and create an 
awareness of the industrial designer’s 
place in the factory team. 

A detailed programme for the March- 
April course is not yet available but 
lectures will probably include Focus on 
Design; An Outline of Present-day Con- 
cepts; Design in Presentation; An Analy- 
sis of Design; Human Factors in Design ; 
Form and Composition; and How a 
Designer Works. 

Applications and requests for further 
information should be addressed to Miss 
Sydney Foott, Education Section, CoID, 
28 Haymarket, S.W.1. 


SALFORD ELECTRICAL INSTRUMENTS LTD. 
are now marketing a unit to demonstrate 
the Peltier effect. Specially designed for 
use in schools, universities and teaching 
laboratories, the unit takes advantage of 
recently-developed materials which greatly 
enhance the Peltier effect. Previously the 
effect has been too small to provide a 
convincing demonstration even with the 
best chosen combination of metals. 
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Circle 115 for further information 
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Also available are the manual 
polarograph and the photo- 
graphic recording polarograph 





UK Agents For KOVO 


ash and Thompson... 


RISE SOUTH, TOLWORTH, SURBITON, SURREY. ELMbridge 5252 
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polaroscope 


Designed by Professor Jaroslav Heyrovsky, 
the Nobel Prize Inventor of the Polarograph, 
the Kovo comes direct from the manu- 
facturers in Prague—the home of Polaro- 
graphy. 

A 50 c.p.s. A.C. is superimposed on a 
polarographic electrode system. During 
each cycle the polarizable electrode is 
charged from 0 to -2V, and then back 
again from -2V to 0. The oscilloscope 
shows dV/dt (vertical) against V (Hori- 
zontal). The oscillogram for a pure 
carrier electrolyte has an oval shape, its 
upper half is the cathodic branch, the 
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lower the anodic. When a depolariser is 
present the curve indicates incisions as 
shown above. Their depth is proportional 
to concentration. If displaced horizontally 
it indicates that the electrode reaction is 
not reversible. The instrument is suitable 
for analysis in the range 10-°to 5 x 10-5M. 
By use of electrolyte concentration 
(Switch ‘MICRO’ on the instrument) or by 
ahanging drop method,10-® can be reached. 
A mechanical drop time controller varies 
the drop time between 1 and 7 seconds. 
Comparative titrations can be performed 
by using twin electrode systems, and 
observing two oscillograms displaced 
horizontally. Titrant is added until the 
depth of incisions coincides. Isomers and 
compounds of similar structure can be 
very easily examined and identified. 
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Bottles at Forster’s Glass Company emerging 
from feeders whose spout and channel 
temperatures ave kept steady to 0-01% with 
the aid of Honevwell control system seen in 
background 


Bottle-making Improved by Automatic 
Control 

Grass level control within ~ 0-01 in. and 
feeder temperature control to 0-1%, 
is being achieved by Forster’s Glass 
Company Ltd., following the introduction 
of an automatic control system on their 
furnaces and feeders. 

Equipment modernised in this way com- 
prises four regenerative furnaces of their 
own design and make, and two unit 
melters by Emhart (U.K.) Limited; also 
ten batch chargers and twenty feeders. 


Radioactive Detectors 

The close glass level control within 
0-01 in., applied to the molten glass in the 
forehearth, is achieved with the aid of 
electronic circular scale controllers by 
Honeywell Controls Ltd., using radioactive 
cobalt isotopes for detecting the glass 
level. 

The cobalt unit emits a continuous 
signal which is amplified by an Isotopes 
Development Ltd. amplifier and fed to the 
Honeywell controller. This is a continuous 
balance instrument of the potentiometer 
type, which automatically initiates control 
of a variable speed gearbox on the batch 
chargers. 


Radiation Pyrometers 

The +0-1% temperature control is 
applied to the channels and spouts of all 
feeders. The temperatures are controlled 
by Honeywell circular scale controllers 
using Radiamatic radiation pyrometers 
for temperature detection in the channels, 
and thermocouples for detecting the spout 
temperatures. 


Complete Panels 

Control instruments for each furnace 
are panel mounted and include Honeywell 
2-point strip chart recorders for recording 
reference temperatures in both working 
end and melting end of the furnace in 
conjunction with Radiamatic and thermo- 
couple detectors. Fuel flow is controlled 
by Kent instruments and furnace pressure 
by Electroflo. 

Feeder control instruments are mounted 
in cabinets disposed on the shop floor to 
suit machine and feeder layout. 

This latest modernisation is part of a 
long-term plant improvement programme 
at Forster’s to give better quality and very 
close uniformity to their products. 

Circle 45 for further details. 
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Manometers for Testing Coatings 

THE upright mercury manometers made 
by Combustion Instruments from solid 
blocks of Perspex have found a new appli- 
cation as a result of the increasing use of 
pressurised telephone cables. These cables 
are filled with dry air at a pressure of about 
8 p.s.i. and it is by measuring this pressure 
that any leaks in the coating can be 
detected. Measurements have to be made 
in the street, at manholes and in subways, 
so an extremely robust portable instru- 
ment is needed. At the same time, move- 
ments of as little as 1 mm of mercury 
column may be significant, so a_ high 
standard of accuracy is called for. 

The Combustion Instruments mano- 
meter fulfils this requirement completely, 
for it can usually be dropped on the floor 
without being damaged or even spilling 
any liquid. Being machined out of the 
solid, a high standard of accuracy is 
achieved. Scales are mounted in the same 
plane as the gauge column to prevent 
parallax errors. To achieve the highest 
accuracy a magnifying cursor, also of 
Perspex, is used. 

Circle 46 for further details. 


Radiographic Examination of Steel 
Welds 

THE U.K. Atomic Energy Authority has 
just taken delivery of a mobile 4-3 million 
volt linear accelerator designed to make 
X-ray examinations of the pressure 
vessels of nuclear power stations during 
construction. 

Designed by Mullard Research Labora- 
tories, the machine is the first completely 
mobile linear accelerator to be built any- 
where in the world. It was developed 
under a contract placed by the Authority 
with Mullard Equipment Ltd. 

The machine will enable the welds in 
the thick steel walls of the pressure vessel 
containing the reactor cores to be radio- 
graphed on site during the building of a 
nuclear power station, with the minimum 
of disturbance to the constructional work. 

It will be used for the first time at the 
station being built for the Central 
Electricity Generating Board at Trawsfyn- 
nydd in Merionethshire. 

The accelerator has been engineered 
into a robust self-contained unit, measur- 
ing approximately 8 ft 9 in. long by 
4 ft 9 in. wide by 5 ft 0 in. high and 
weighing 2 tons. It can be rotated about 
both horizontal and vertical axes for 
rapid, accurate alignment on to the 
specimen, and may be mounted ona tower, 
or suspended from suitable lifting tackle. 

For the first time on an equipment of 
this kind, the entire vacuum and cooling 
systems have been incorporated in the 
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accelerator unit, thus eliminating the 
problems of lengthy hose connections. 

The control cabin housing the ancillary 
electrical and control equipment is a 
transportable weatherproof structure of 
fibreglass which may be sited up to 
250 ft away from the accelerator. 

The accelerator produces at 4-3 MeV 
a radiation intensity of over 600 Réntgens 
a minute at a distance of | metre from the 
X-ray source. The focal spot size is less 
than 2 mm in diameter 

The present machine uses many of the 
standard units employed in the standard 
4-3 MeV accelerators which have been 
made by the company for a number of 
years for medical, industrial research and 
radiographic applications. 

Future U.K. sales of the equipment will 
be handled by Research & Control Instru- 
ments, who are the company’s sole agents 
for radiographic equipment in Great 
Britain. 

Circle 47 for further details. 


Electronic Counting of Mash Feed at 
Whitbread’s 
INSTALLATION of an Electronic Machine 
Co. electronic batch counter at the Chiswel! 
Street Brewery of Whitbread & Co. Ltd 
has been of considerable help in_ the 
delivery of malt to the malt hopper 

The main shaft of the elevator, which 
feeds malt to the malt hopper, in turn 
operates a smaller shaft, which revolves a 
segmented disc situated in the photocell 
and light head assembly of the electronic 
batch counter. As this shaft revolves and 
each bushel of malt is delivered to the 
hopper, so the light beam is broken by the 
segmented disc and causes the count to be 
registered in the main controi unit 

On completion of a “‘count’’, which is 


pre-set according to the particular mix 
required, the elevator and main malt feed 
are automatically stopped 

Circle 48 for further details 





An electronic batch counter counting bushels 
of malt at the Chiswell Street Brewery of 
Whitbread and Co. Lid. by Electronic 
Machine Co. Ltd. 
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Electrical equipment for floating crane 


G.E.C. Electrical Equipment on a 60 ton 
Floating Crane 

THE twin-screw floating crane Samson, 
commissioned earlier this year by the 
Mersey Docks and Harbour Board, is 
fitted with main electric power and pro- 
pulsion equipment manufactured by The 
General Electric Co. Ltd. 

Each of the two 900 h.p. 600 r.p.m., 
Paxman 12 YLXZ diesel engines is con- 
nected through a Twiflex articulated 
flexible coupling to a main and an 
auxiliary generator. The rating of each 
main d.c. generator is 330 kW at 440 V and 
of each auxiliary d.c. generator 300 kW at 
220 V. Power for the propulsion motors is 
obtained from the main generators, and 
for all other services from the auxiliary 
machines. The rating of the auxiliary 
generators is such that one machine is 
capable of supplying the entire crane and 
auxiliary service loads. A further two 
30 kW, 220 V, d.c. generators, each driven 
by a Ruston 6YCZ diesel engine, provide 
power for the essential services when the 
360 kW auxiliary generators are not 
running. Paralleling of all the 220 V 
generators is possible, thus preventing 
interruption of these services when chang- 
ing the source of supply. 


Propulsion Motors 

The screws are direct-coupled to 400 
h.p. motors which are mechanically and 
electrically independent, separate Ward- 
Leonard speed-control systems being 
employed for each motor. Four steps of 
speed in either direction are provided for 
each motor by variation of the appropriate 
generator field excitation. Relays auto- 


matically reduce this excitation if attempts 
are made to increase the load on the pro- 
pulsion motors too rapidly. If conditions 
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are such as to cause a sustained overload, 
then relays operate to remove the excita- 
tion completely. 

Control of motor speed is normally 
exercised from the bridge where there are 
three double telegraphs mechanically- 
linked through clutches to the operating 
shafts of the control cubicles. Nevertheless, 
the propulsion motors can be operated 
from the engine room by hand-wheels 
mounted on the control panels. 

An alarm indication panel located 
between the motor control cubicles is 
arranged to give warning should a fault 
occur on selected parts of the propulsion 
equipment. In such circumstances the 
appropriate green light is extinguished, 
and a red stencilled panel indicating the 
type and position of the fault is illumi- 
nated. An audible alarm is also sounded 
which can be silenced by pressing a 
switch, but the red light will not be can- 
celled until the fault has been rectified. 


Hoisting and Derrick Motors 

Power for the 130 h.p. crane hoists and 
the 75 h.p. derrick motor is obtained from 
a 107 kW Ward-Leonard set, which in 
turn is supplied from the 220 V auxiliary 
generator system. A 3-position rotary- 
type selector switch enables a choice of 
either of the hoists or the derrick motor to 
be made, the speed of the particular motor 
selected being controlled by a 9-notch 
controller of the lever type. Speed control 
is effected by varying the separately- 
excited and self-excited fields of the Ward- 
Leonard generator, with the additional 
facility, in the case of the crane hoist 
motors, of field weakening on notch 9. 
The circuit is so arranged that in the event 
of an overload, or the tripping of a limit 
switch, the controller has to be returned 
to the first notch before the particular 
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motor can be re-energised. When loads are 
being lowered, regenerative braking is 
employed, and if the auxiliary system is 
incapable of absorbing the regenerated 
power, ballast resistors are automatically 
introduced into the circuit to assist. 


Slewing and Ballast Motors 

Series-wound slewing and ballast motors 
are employed, and these are supplied 
direct from the auxiliary generator system. 
The 45 h.p. slewing motor is energised 
through a 6-notch controller and a con- 
tactor starter. This starter is fitted with a 
timing device to prevent the motor being 
accelerated too rapidly by the operator 
who nevertheless retains full control over 
the final speed of slewing. A diverter 
resistor on the first two notches permits 
creep-speed slewing. 

Speed and direction of the 20 h.p. 
travelling-ballast motor are varied by a 
7-notch controller, and a position indica- 
tor working on the potentiometer principle 
shows the location of the ballast trucks. 
Warning lights indicate if the forward or 
backward limit switches trip. Creep-speed 
operation is obtained by shunting the 
motor armature with diverter resistors. 


Control Cabin 

All controls for the operator are housed 
in a cabin at the front of the crane super- 
structure. Two consoles, one on either 
side of the operator’s seat, contain warning 
lights, push-buttons, ammeters and other 
indicating instruments. One of the con- 
soles also carries the slewing-motor con- 
troller and the other the travelling-ballast 
controller. Immediately in front of the 
operator is a cabinet, the top of which 
carries the 3-position rotary switch for 
selecting either of the hoists or the derrick 
motor. A lamp in one of the consoles 
indicates the motor chosen. Adjacent to 
this switch is the lever-type 9-notch 
controller for speed variation of the 
selected motor. Interlocks are fitted to 
ensure that the selector switch can only 
be operated when the controller is in the 
“off’’ position. Push-buttons are also 
provided to enable the operator to over- 
ride the top limit switches of either of the 
hoists or the derrick motor, and red warn- 
ing lamps show when this has been done. 

Circle 49 for further details. 


Photoelectronics Automates Gin 
Packaging 
JaMEs BurrouGu L1p., distillers of Beef- 
eater gin, have recently had _ installed 
photo-electronic controls, developed by 
Photoelectronics (M.O.M.) Ltd., in their 
packing lines to provide a fully automatic 
supply of cartons as and when required. 
The installation consists of two light 
beams passing across the conveyor which 
are broken by the cartons as they move to 
the packing department. The problem 
was to ensure a minimum of five cartons 
at all times waiting to be filled on a 
gravity conveyor and to operate the feed 
conveyor to provide a pre-selected number 
of cartons to the gravity conveyor on 
each operation. The light beams are 
positioned as follows: the first one at a 
point along the gravity conveyor at a 
distance of five carton widths from the 
packing station, and the second beam at a 
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distance of 25 carton widths from the 
packing station. The photocells receiving 
the light beams are connected to a control 


unit containing the power supplies, 
memory circuits and time delays, and 
connections are also made from the control 
unit to the feed conveyor drive mechanism. 

\s the cartons are fed along the con- 
veyors the interruption of the light beams 
through this normal flow is ignored due 
to the time delays, but as soon as the 
second beam is permanently broken due toa 
pile up of cartons then the feed conveyor 
is stopped. The cartons are then fed by 
the gravity conveyor to the packing 
station until the first beam is permanently 
made due to absence of cartons at this 
point (i.e., the pile up of cartons is less 
than 5) and this then automatically starts 
up the feed conveyor again bringing in a 
fresh supply of cartons until the second 
beam is permanently broken which brings 
the feed conveyor to rest. 

This conveyor control system type of 
installation can be fully installed at a 
price of less than £100 and is said to save 
its initial cost during the first few months 
of operation. 

Circle 50 for further details. 


Dowty Hermic Switches on the Comet 
THE Dowty Hermic switches on the Comet 
are mainly associated with the nose and 
main undercarriage circuits, also with the 
flap system, and _ pressurised doors. 
Briefly, the undercarriage and _flap- 
operated Hermic switches are used to 
provide electrical circuit signals during the 
extension or retraction sequences, while 
those switches fitted to doors and hatches 
are to prevent accidental opening while 
this pressurised aircraft is in flight. 

For example, with the undercarriage 
circuit, the pilot is given a visual warning 
as to the position of each door. This is 
done by amber cockpit lights connected 
to the door-operated Dowty Hermic 
switches. With the main undercarriage 
doors, the lamps are only lit when the 
undercarriages are ‘“‘travelling’’, that is 
being extended or retracted, while with 
the nose door, the lamp will remain lit at 
all times when the undercarriage is in any 
but the locked-up position. 

Another example of the use of Dowty 
Hermic switches on the Comet is in the 
lever lock system which ensures that the 
undercarriage cannot be _ accidentally 
retracted when the aircraft is on the 
ground. Basically the system is evolved 
around a locking pin which, in the under- 
carriage locked-down position, is inserted 
into the mechanism to prevent any 
accidental retraction movement. This pin 
can only be withdrawn by an electrically- 
operated solenoid that is in turn controlled 
by an undercarriage-actuated Dowty 
Hermic switch. 

The Dowty Hermic switch is hermetic- 
ally sealed, not only against all known 
climatic conditions, but is also flame- and 
water-proof. It has double-pole switch 
contacts with a simple make-and-break 
snap action, and the Mk 3 can operate at 
altitudes up to 60,000 ft in temperatures 
from —40 to 70°C. The switch may be 
mounted at any angle and is simply 
secured to the aircraft structure by two 
2 BA bolts. It weighs 7 oz. 
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Hermetic sealing is achieved by the use 
of special glass/metal seals for protecting 
the terminal wires, while the switch 
operating movements are accommodated 
through metal bellows. The button 
mechanism, which provides } in. over- 
travel, is shrouded by synthetic rubber. 
In the switch itself, the six 6 BA terminals 
are housed in a mica-filled phenolic-resin 
block and are protected by a synthetic 
rubber grommet. 

Switch action, shown schematically on 
the outer case, takes the form of a heavy- 
duty, double-pole, change-over contact 
arrangement. The moving contact blades 
are carried by a rocker and a soft iron 
armature, which moves between two 
permanent magnets, to provide the snap 
action. A unique feature of the design is 
that contact pressure increases up to the 
movement of change over, thus reducing 
the tendency to arcing normally associated 
with low contact pressures at this point 

Circle 51 for further details. 


Fuel Oil Flow Control for Open 
Hearth Furnace 

BAILEY METERS AND CONTROLS LTD. have 
installed a fuel oil flow instrument at the 
steel works of Messrs. Taylor Bros. Ltd., 
of Manchester. 

The oil is pumped from a main storage 
tank, through a header at a pressure of 
180 p.s.i. at 200°F. A return flow system 
is used to maintain a constant circulation 
throughout the system. 

The rate of oil flow to each furnace is 
determined by the operator, who adjusts 
the set point of the computing relay by 
means of the set point adjuster. This 
relay operates as a controller and ensures 
that the diaphragm-operated control valve 
maintains the desired fuel supply. The 
diaphragm control valve is fitted with a 
positioner, which can characterise the 
control valve to the air signal by means of 





shown in the diagram. When the reversing 
valve is in the normally open position, the 
air valve, which is operated by the action of 
the reversing valve, is shut. This allows 
the system to operate under the normal 
control of the fuel oil flow loop. 

When the reversing valve is shut, the 
air valve is open, which then bleeds air to 
atmosphere. The pressure in chamber 
“A’’ of the stacked relay goes to zero, 
thereby shutting off the air supply to the 
control system and closing the fuel oil 
control valve. 

When the next cycle begins, the reversing 
valve opens, and the air valve closes. 
This then allows air pressure to build up at 
a rate predetermined by adjusting the 
throttle. As this pressure increases, the 
pressure in chamber ‘“‘A’’ of the stacked 
relay is increased, thereby transmitting 
a steadily increasing set point signal to the 
computing relay which slowly opens the dia- 
phragm control valve, and avoids furnace 
“Puffs’? which can occur when firing is 
commenced too suddenly after a reversal. 

It is also possible to install a control 
loop to contro] the steam flow to the 
atomising burners, operating in conjunc- 
tion with the fuel oil control, described 
above. 

Circle 52 for further details. 


Recording Silica Concentration 
PREVENTION of dangerous silica concentra- 
tions in the effluent water of demineraliser 
systems is assured with an “early warning”’ 
chemical analysis system called the Techni- 
con AutoAnalyzer (manufactured by 
Technicon Instruments Co. Ltd.). This 
automatic system provides a continuous 
recording of silica concentration down to 
one part per billion. 

Complete automation of demineraliser 
plants is now made possible with the new 
on-stream system 
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Circle 118 for further information 


. IT COSTS 
NO MORE TO 
BUY THE BEST 


Specify WESTON 


on your equipment 


The demand created by the high quality 
of Weston meters is such that production 
techniques can be employed which enable 
these outstanding instruments to be pro- 
duced at competitive prices. 


There can be no finer advertisement 
for your equipment than the name 
**Weston”’ on the meters installed 


SANGAWMO WweEesTOnN 








4 Mc!|s coaxial cable system. Terminal repeater equipment installed in Oban by Standard Telephones & Cables 
Ltd— part of the transatlantic telephone link. 


LiMIiTEDOoB +: ENFIELD 
Tel : Enfield 3434 (6 lines) & 1242 (6 lines) Grams : Sanwest, Enfield 




















LEATHER 
CANVAS 
FIBRE 
PLYWOOD 

(Covered) 


BARROW HEPBURN & GALE LTD., 
P.O. BOX 413, GRANGE ROAD, BERMONDSEY, 
LONDON, S.E.! Bermondsey 4525 














The 

PETROLEUM - CHEMICAL 
HYDRAULIC - AIRCRAFT 
AUTOMOBILE and 

many other 

industries 

use 


METAL GAUZE 
FILTERS 


Manufactured 
Vammg to customers’ 
individual 
specifications 
by 
The E. & H. FILTER 


co. LTD. 

ASHLEY WORKS, ASHLEY ST., LONG LANE, 
BLACKHEATH, BIRMINGHAM 

Telephone BLAckheath 1638 








Circle 119 for further information 


Circle 120 for further information 
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Not only does the AutoAnalyzer monitor 
the demineraliser effluent, but it can 
automatically signal an alarm, switch the 
system from one resin bed to another, and 
activate automatic regeneration of the 
depleted bed. 

In the case of a silica breakthrough that 
occurred during routine operation of a 
demineraliser train in a power station, the 
Technicon AutoAnalyzer accurately pro- 
vided the complete breakthrough picture. 
The AutoAnalyzer can also provide con- 
tinuous records of trace quantities of 
copper, iron, phosphate, hardness, chloride 
and other materials present in the steam- 
water cycle. 

Basically, the AutoAnalyzer’s pump unit 
proportions the samples and reagents in a 
continuously flowing stream. The charac- 
teristic blue colour indicating silica con- 
centration is developed in the stream. 
Colour intensity is measured in a flow- 
type colorimeter, and its value is plotted 
continuously on a strip chart recorder. 

The precision proportioning pump can 
handle as many as eight reagents simul- 
taneously. Peristaltic pumping action is 
performed by compressing plastic tubes 
with rollers against a platen. Pumping 
rates are governed by the tube size. 
Tubes are available in different sizes with 
inside diameters from 0-030 in. to 0-110 in., 
giving varying delivery rates of from 
0-32 ml to 3-50 ml per minute. 

Circle 53 for further details. 


Noise Level Recorders for Efficiency 
Control in Ball Mills 


NolsE level recorders are now being used 
in an entirely new approach to the problem 
of controlling efficiency in ball mills. This 
new method has recently been applied in a 
cement mill in Uganda, where noise level 
recorders supplied by the Electrical 
Measurement Division of Elliott Brothers 
(London) Ltd. have been installed and are 
reported to be working entirely satis- 
factorily. 

The noise level within the mill not only 
gives information on the loading of the mill 
but also a direct indication of the size 
of the particles of the product as grinding 
proceeds. The traditional method of 
measurement by wattmeter gives only 
the load. 

Noise level recording enables the 
operator to determine the most efficient 
loading of the mill and the device can be 
used to give alarm and control signals for 
deviations from desired values. Under 
normal operating conditions maximum 
noise is obtained at the beginning of each 
batch, with a gradual decrease to the 
minimum level at the end of the run, or, 
in the case of continuously operated mill, 
the level is more or less constant. As the 
arrangement measures the total noise 
level at any pre-determined plant location, 
any increase from the pre-set level can be 
indicative of normal plant operation, plus 
extraneous noises. These extraneous 
noises are normally taken into account 
when determining the desired value set 
point. Therefore, any abnormal rise in 
the level constitutes an alarm condition. 
In the Uganda project this characteristic 
is used to keep a continuous check on the 
mill bearings, in addition to the normal 
efficiency/quality control. 

Circle 54 for further details. 
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System programmer for an automatic 
scanner being sent to Kuwait by Honeywell 
Controls Lid. 


Automatic Alarm Scanning 


AUToMaATIC alarm scanning will be carried 
out on 100 pre-set temperature points at 
the Kuwait Oil Company Ltd. refinery, 
Kuwait, by means of a_ 1-point-per- 
second unit newly completed by Honey- 
well Controls Ltd. for the main contrac- 
tors, Harton and Co. Ltd. 

Temperature points are indicated by 
neon lamps in 5 groups of 20, each lamp 
having an associated toggle switch for 
manual verification using a common 
vertical precision indicator mounted below. 

To the left of the indicator the main 





control panel contains start and stop 
push-buttons, auto/manual changeover, 
manual step push-button, lamp test and 
calibration switch. Nixie lights identify 
the point being scanned. 

The lowermost section houses the power 
supply unit and the system programmer 
drawer, which can be modified to provide 
2-points-a-second scanning by  substi- 
tuting a different sequencing motor. 


Special Features 

Neon tubes are used to provide the 
alarm memory, a _ function hitherto 
generally performed by relays. Each lamp 
assembly comprises a trigger tube and an 
indicator. If an alarm occurs, the indi- 
vidual indicator will remain illuminated 
and a klaxon willsound; during subsequent 
scanning, however, the indicator only will 
remain and the audible alarm will not be 
repeated. 

If any temperature point is being 
manually checked on the precision indica- 
tor, this point is automatically by-passed 
during the scanning. 

A further detail of interest is that alarm 
points are set in terms of temperature. 
Each of the 5 groups has a potentiometer 
for determining the alarm point in con- 
junction with the calibrating switch and 
the precision indicator. 

Circle 55 for further details. 





Measurement of Ultra-low Pressures 


WESTINGHOUSE RESEARCH  LABORA- 
TORIES have developed a method for 


measuring pressures less than 10-1? 
atmospheric pressure at the earth’s 
surface. 


The device, known as a photomultiplier 
ion gauge, was developed by Westing- 
house as part of an ultra-high vacuum 
research programme supported by the 
U.S. Atomic Energy Commission’s Pro- 
ject Sherwood. Project Sherwood is a 
long-range research programme aimed 
towards achieving controlled nuclear 
fusion for peacetime uses. 

Instruments which measure extremely 
low pressures do so by placing electrical 
charges upon the gas particles remaining 
in a vacuum system and counting the rate 
at which these charged particles or ions 
form. Conventionally, these charges 
come from electrons that are boiled off 
the surface of a hot tungsten filament— 
similar to the filament in an ordinary 
light bulb—that is located inside the 
vacuum system and in contact with the 
gas being measured. In many instances 
the gas interacts with the hot filament 
surface, breaking the gas down and 
converting it to an entirely different 
substance. Thus the very act of measuring 
the gas pressure contaminates the gas and 
upsets the entire experiment. 

The new pressure-measuring device 
does away with the heated filament 
completely. Instead of using a hot surface 
to produce the required ionisation of the 
gas, a beam of ultra-violet light is used. 
The light is beamed on to a metal surface 
which has the ability to release electrons 
under the stimulus of the ultra-violet rays. 
These electrons are guided on to a series 
of similar surfaces which multiply the 
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electrons in speed and number. These 
electrons then are used to form the ions 
that are collected and counted in the usual 
fashion. 

The photomultiplier ion gauge will be 
useful in a variety of key ultra-high 
vacuum research experiments, being 
ideally suited to low-pressure studies of 
hot filament-gas interactions such as those 
encountered in the ordinary fluorescent 
lamp, in electronic tubes and in thermionic 
energy converters. 

The gauge is linear with pressure over 
the range from 10-* to 10-!° millimetre of 
mercury. This range of pressures is equal 
to that encountered in space at distances 
between 50 and 650 miles above the sur- 
face of the earth. 


British Standard for 
Extra Precision Bearings 
(P.D.3964 : 1960— 
Addendum No. | to B.S. 292 : 1958) 


THE tolerances on dimensions and running 
accuracies for extra precision bearings 
given in this addendum to B.S.292 apply 
only to bearings with metric dimensions. 

The tolerances, which are given in inch 
and metric units, refer to rigid single-row 
ball journal bearings, angular contact 
single-row ball bearings and rigid parallel- 
roller journal bearings. 

In due course, a separate British Stan- 
dard will be issued, relating to instrument 
bearings, which require special dimensions 
and characteristics. 

Copies of this standard may be obtained 
from the British Standards Institution, 
Sales Branch, 2 Park Street, London, 
W.1, price 3s. 0d. (Postage will be charged 
extra to non-subscribers.) 
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Circle 116 for further information 


Precise, close or simply general purpose — we work 
to any tolerances—in precision tolerances from + 
or — .0005. As Specialists in light metal tubing in 
the 3 64” to 5 8” o.d. range, we can fabricate, bend, 
turn or press to your exact specifications. Our 
products range from 3 32” to 20’ in length and from 


0.006” to 0.064” wall thickness. 


Our only intolerance in fact is that we insist on 
absolute consistency, low cost and the right tubing 


for the job. 





there’s no limit to our tolerance 


If you’re all tied up—call us in to assist. 


Everyone has a use for 


ELLAY We also supply tubes in copper, brass and pre- 
cision tubular parts in non-ferrous metals to your 
Y @ 1S} specification. 


ELLAY TUBES LIMITED LTD 
COX GREEN WORKS - MAIDENHEAD - 8ERKS - TEL: MAIDENHEAD 3303 


NEW 
WESTERN 








now have 
The “ULTIMET” Cubicle 


in production 


Standardisation enables the three 
sizes to be offered at extremely 


low prices. 





NEW WESTERN (ENGINEERING) LTD., MEADOW LANE, LEEDS II 


PHONE 35571/2 LEEDS 





Circle 117 for further information 
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Mr. D. Riddell 


Three new directors have been appointed 
to the board of Westool Ltd. They are 
Mr. D. Riddell, chief engineer, Mr. D. L. 
Shand, works manager, and Mr. A. G. 
Why, secretary and accountant. 

Mr. Riddell joined the company as 
research engineer in 1946 and was ap- 
pointed to his present position in 1954. 

Mr. Shand was appointed works 
manager in 1958 and Mr. Why first joined 
the company in January, 1959. 

Mr. G. R. Hook has resigned from the 
board after 41 years with the company, 
during which he was for many years 
managing director. 


Belling & Lee Limited announce the 
appointment of Mr. B. M. Lee as manager 
of their industrial group, reporting to the 
company’s general manager, and to the 
board of executive directors. This is a 
further step in the divisionalisation of the 
company into separate industrial and 
domestic groups, in a programme of con- 
trolled expansion which began with the 
reorganisation of the sales department 
earlier in the year. He will be responsible 
for co-ordinating the production, publicity 
and sales of the industrial group. 


British Insulated Callender’s Cables 
Limited announce the appointment of 
Mr. W. E. Hind as manager (Home 
Sales). His new responsibilities cover all 
aspects of the selling activities of the 
company at home and include matters of 
publicity, public relations, exhibitions and 
display, and market research. 

Mr. Hind was formerly deputy manager 
(Home Sales). 


Air Vice-Marshal W. E. Oulton, 
C.B., C.B.E., D.S.O., D.F.C., retired 
from the Royal Air Force after 32 years’ 
service to join the board of E.M.I. 
Electronics Ltd. on Ist January as 
director responsible for Ministry work. 

During his service career, Air Vice- 
Marshal Oulton has acquired an inter- 
national reputation as an expert on 
Navigation, air traffic control, anti- 
submarine warfare and nuclear weapon 
testing. 
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PERSONALITIES 


Mr. T. E. Greenfield has been ap- 
pointed sales development manager of the 
Industrial Process Control Division of 
Gresham Automation Ltd. 


Mr. E. W. Dixon has recently been 
appointed assistant works manager at the 
Greenock, Scotland, factory of IBM 
United Kingdom Ltd. 

Mr. Dixon, a native of London, joined 
IBM at Greenock in February, 1959, as a 
production executive, having had a wide 
experience in various industrial concerns 
in many parts of England. 


Evershed & Vignoles Ltd.’s District 
Office at 14 Yarm Lane, Stockton-on- 
Tees (Telephone Stockton 64288) is now 
under the supervision of Mr. D. Watson. 
The area covered from this office includes 
Northumberland, Durham, and the Cleve- 
and District of Yorkshire. 


In order to cope with expanding busi- 
ness, Wild-Barfield Electric Furnaces Ltd., 
of Watford, Herts., have carried out some 
internal reorganisation and made some 
new appointments, all of which have been 
filled from within the company. 

Executive manager (Engineering)—Mr. 
W. R. Brew; executive manager (Com- 
mercial)—Mr. F. L. Gladwin; executive 
manager (Production)—Mr. O. V. Met- 
calfe; sales manager—Mr. R. C. Ray. 


Mr. M. Rowledge, export sales manager 
of Parkinson Cowan Ltd., started on a 
20,000 mile Caribbean tour on 2lst 
November, 1960. 

Main purposes of the tour are to promote 
the sales of Parkinson Cowan appliances 
in areas where liquid petroleum gas and 
natural gas are used, to appoint new 
Parkinson Cowan agents and to discuss 
with overseas water engineers the present 
and future of liquid metering. 

Since joining Parkinson Cowan Inter- 
national Ltd. five years ago, Mr. Row- 
ledge has already completed three other 
major tours in the Middle East, North 
Africa and Europe. 
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Mr. E.B.Thompson 





Mr. A. A. Young 


Mr. E. B. Thompson, sales manager, 
Ekco Electronics Ltd., has been elected 
chairman of the Nucleonics Group of the 
Scientific Instrument Manufacturers’ As- 
sociation. 

The Electronics Section, which previously 
embraced the Nucleonics Group, is 
under the chairmanship of Major Wm. 
Logan, of Avo Ltd. 


Mr. Alan A. Young, of Grangemouth, 
has recently been appointed sales engineer 
for Scotland and Northern Ireland by 
B. & R. Relays Limited. 

Mr. Young was previously employed as 
an electrical engineer at the B.P. Refinery 
at Grangemouth and is experienced in the 
maintenance of electrical equipment in- 
volving relays and control circuits. 


Dewrance & Co. Ltd. advise that Mr. 
J. W. Storey, C.B.E., has resigned his 
position as managing director in order to 
devote more time to his personal interests, 
particularly in the domestic boiler field. 


Mullard Ltd. announce that Mr. E. W. 
Embleton has been appointed manager of 
its industrial sales force which serves the 
commercial divisions of the company 
dealing with magnetic components, semi- 
conductor devices and industrial valves 
and tubes. 

Mr. Embleton has been in the radio and 
electronics industry for over 18 years and 
has for some time been engaged in sales 
activities in the company’s Semiconductor 
Division. 

Before joining Mullard in 1953, he was 
with the Admiralty Signals and Research 
Establishment. 


Mr. J. B. Spence has been appointed 
to the board of Lancashire Dynamo & 
Crypto, a member of the Metal Industries 
Group, and will be general manager of the 
company’s works at Willesden, N.W. 

Mr. Spence, who was previously acting 
general manager at Willesden, succeeds 
the late Mr. C. F. Jackson. 
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Dr. W. E. Rowlands has joined Wal- 
more Electronics Ltd. as sales manager. 
He was previously assistant sales manager 
of the General Electric Company sub- 
sidiary, M.O. Valve Co. Ltd. 

Walmore Electronics Ltd. are the 
United Kingdom representatives for the 
Eimac range of electronic valves, and 
specialise in supplying ‘‘professional’’ 
valves, semiconductors and components 
to the electronic industry. 


Mr. A. J. Cornwall, technical services 
manager of Aveley Electric Ltd., is now 
the company’s chief inspector for D.G.I. 
approval. 

Mr. Cornwall has been with the com- 
pany since its inception and is very 
familiar with all instruments and com- 
ponents handled and manufactured by 
Aveley Electric Ltd. 


Photoelectronics (M.O.M.) Ltd. an- 
nounce the appointment of Mr. Robert 
Carter-Pedler, B.A., as sales manager of 
the company. 

In his new capacity Mr. Carter-Pedler 
will be able to continue to offer a complete 
range of photo-electric and_ electronic 


controls together with a design and 
development service for new projects. 
Mr. Arnold Lindley, who was an 


apprentice when he began his career with 
the company, was elected to the chairman- 
ship of G.E.C. in November, 1960. He 
succeeded Sir Leslie Gamage, M.C., on Ist 
January, 1961. 


Mr. Alan M. H. Davies, O.B.E., 
M.A.,F.1.W.M.,has been elected chairman 
of the Institution of Works Managers, 
196 Shaftesbury Avenue, London, W.C.2, 
for the Institution’s thirtieth year 
1960-61. Elected a member of the Institu- 
tion in 1933 and honoured with a Fellow- 
ship in 1945 in recognition of his outstand- 
ing contribution to industry, Mr. Davies 
has served for many years on the council 
and as chairman of the Education Com- 
mittee of the Council. 


Mr. D. H. Atkinson has been appointed 
personnel manager for the Ilford region of 
the Plessey Co. Ltd. 

Before joining Plessey Mr. Atkinson was 
a personnel manager with Rolls-Royce 
Ltd. 





Col. C. E. Mackellar, director of 
Westool Ltd., St. Helen’s Auckland, Co. 
Durham, and Mr. J. B. Bailey, chicf 
applications engineer of the company, have 
been visiting Russia to discuss modern 
techniques in coil winding, and the appli- 
cation of various control equipment to 
Russian industry. They also explored the 
possibilities for the export to Russia of coil 
winding machines, electric clutches and 
brakes and air conditioning equipment. 


Dr. Hanns L. Mennicken has been 
appointed executive in charge of the new 
West Instrument sales and service organi- 
sation in Germany and will be responsible 
for the whole of the company’s activities 
in that country. West Instrument, which 
is associated with West Instrument Cor- 
poration in the U.S.A., is in fact supplying 
its ‘‘Gardsman’’ temperature control 
instruments to a number of leading Ger- 
man manufacturers. 


Mr. R. H. Carter has been appointed 
general manager of Tomey Industries in 
succession to Mr. S. W. Cadden, whose 
service agreement as managing director 
has expired. 








FORTHCOMING EVENTS 


February 17th. Society of Non-destruc- 
tive Examination. Caxton Hall, 
Westminster, at 6-15 p.m. “The 
Evolution of Non-destructive Test- 
ing.’’ Dr. L. Mullins. 

February 18th. Society of Instrument 
Technology. Manchester Section. 
Nag’s Head, Jackson’s Row, Man- 
chester, at 6-45 p.m. Visit to British 
Railways Signal Box. 

February 22nd. Society of Instrument 
Technology. Tees-side Section. Cleve- 
land Scientific and Technical Insti- 
tute, Corporation Road, Middles- 
brough, at 7-30 p.m. ‘‘New Steel- 
making Processes and their Control 
Problems.’’ Dr. P. A. Young. 

February 22nd. Society of Instrument 
Technology. South Wales Section. 
Newport and Monmouthshire College 
of Technology, Newport, at 6-45 p.m. 
“The Manufacture, Properties and 
General Uses of Metal Bellows.”’ 
R. W. Houghton. 

February 23rd. Society of Instrument 
Technology. Chester Section. Lec- 
ture Theatre, Administration Build- 
ing, The Associated Ethyl Co. Ltd., 
Oil Sites Road, Ellesmere Port, 
Wirral, at 7-0 p.m. “The Atomic 
Clock.’’ J. V. L. Parry. 

February 24th. Society of Instrument 
Technology. Scottish Section. Build- 
ing Centre, Sauchiehall Street, Glas- 
gow, at 7-15 p.m. “Interesting the 
Instrument Mechanic in- Funda- 
mental Principles.’’ F. Rout. 
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February 28th. Society of Instrument 
Technology. London Branch. Man- 
son House, 26 Portland Place, 
London, W.1, at 7-0 p.m. “Three 
Terminal Bridge Measurements and 
Automation.”’ Dr. V. S. Griffiths. 

March Ist. Society of Instrument 
Technology. South Yorkshire Sec- 
tion. Metropole Hotel, Leeds, at 
7-0 p.m. “High Speed Instruments 
for Combustion Research.’’ <A. E. 
Pengelly. 

March 3rd. 
Technology. Fawley Section. Ad- 
ministration Building, Esso Refinery, 
Fawley, at 5-30 p.m. Visit. Details to 
be promulgated locally. 

March 9th. Society of Instrument 
Technology. Liverpool Section. 
M.A.N.W.E.B. Industrial Develop- 
ment Centre, Liverpool, at 7-0 p.m. 
“Design, Application and Selection of 
Automatic Control Valves.’’ P. Stone. 

March 10th. Society of Instrument 
Technology. Midland Section. Lec- 
ture Theatre of the Byng Kendrick 
Suite at the Gosta Green College of 
Technology, Aston Street, Birming- 
ham, at 7-0 p.m. ‘Control Problems 
of Nuclear Power Stations.”’ R. B. 


Quarmby. 
March 13th. Society of Instrument 
Technology. Bristol Section. Uni- 


versity of Bristol, Department of 
Physics, The Royal Fort, Bristol, 8. 
at 7-30 p.m. ‘‘The Industrial Use of 
Precision Scales.’’ P. A. McKeown. 
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March 14th. Society of Instrument 


Technology. Manchester Section. 
Nag’s Head, Jackson’s Row, Man- 
chester, at 6-45 p.m. “Brains 


Trust’’—on Maintenance. 

March 15th. Society of Instrument 
Technology. Data Processing Sec- 
tion. Manson House, 26 Portland 
Place, London, W.1. Symposium on 
Burst Slug Detection in Nuclear 
Power Stations. 

March 16th. Society of Instrument 
Technology. East Midland Section. 
Derby & District College of Tech- 
nology, Kedleston Road, Derby, at 
7-15 p.m. ‘Recent Developments in 
Industrial Electronics.’’ E. Metcalf. 

March 16th. Society of Instrument 
Technology. Grangemouth Section. 
Leapark Hotel, at 7-0 p.m. Annual 
General Meeting followed by a Film 
Show on “‘Transistors’’. 

March 16th. Society of Instrument 
Technology. Newcastle Section. 
The Conference Room, Roadway 
House, Oxford Street, Newcastle- 
upon-Tyne, 1, at 7-0 p.m. “The 
Rotameter Sheds its Limitations.”’ 
H. Williamson. 

March 22nd. Society of Instrument 
Technology. Tees-side Section. 
Cleveland Scientific and Technical 
Institute, Corporation Road, Middles- 
brough, at 7-30 p.m. Annual Genera 
Meeting followed by ‘‘Some Impres- 
sions of Instrumentation in the 
U.S.S.R.”” E. N. Martin. 
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SIGMA 
WOBBE 
INDEX 


RECORDER 


WOBBE INDEX 
_ __CALORIFIC VALUE 
V/ SPECIFIC GRAVITY 


It is appreciated that 
complete control of 
calorific value alone 
does not answer all 
consumers’ problems 
regarding efficiency of 
appliances. By record- 
ing and, if necessary, 
by providing apparatus 
to control Wobbe index 
we can help you to 
overcome them. 


PLEASE ASK FOR FULL 
DETAILS 


MEN 


twMSTRUMENT CO. LIEMITES 





' Makers of British 

o— Gas Precision Instru- 

oe ments for the 
Gas and Allied 
Industries. 


SPRING ROAD - LETCHWORTH - HERTS 


Phone: Letchworth 1845 (3 lines) Grams: Sigma, Letchworth 
FWS 
















INTEGRATING 
METERS 


G. F. Shotter, M.I.E.E., and G. F. Tagg, B.Sc., Ph.D., 
M.1.E.E., F.lnst.P. 


By 


A theoretical and practical investigation into 
induction-type meters and instruments used uni- 
versally for measuring the consumption of electricity. 
It introduces a new explanation of their action based 
on experiments and also a mathematical analysis. 
A specialist book for research workers, engineers, 
teachers, the maintenance divisions of electricity 
undertakings and for instrument manufacturers. 

63s. net. 


From all Booksellers. 


Parker St., 
PITMAN i kitsway, 


London, W.C. 2 





INDUCTION-TYPE | 
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imple! 
ecure! 
peedy! 











SIMPLIFIX 
COUPLINGS 


Simplifix compression 


STANDARD couplings are the 
FITTINGS easiest, fastest, most 
practical way to connect 





copper ornylontube... 
designed to make perfect 





For use with copper joints at the turn ofa 

tube up to 2” o.d. 

Annealed and half- . . 
<tc yeast ter spanner without the pipe 
from stock. 


twisting. Simplifix 





couplings are made ina 
full range of standard 


sizes. Also, non-standard 
fittings can be quickly 
produced to your 


specification. Illustrated 
4 WYLON 


TUBE FITTINGS catalogue and technical 
The wide range of nylon tube couplings , 2 
uses standard bodies. Nylon tube can advice gladly provided 


be supplied in various colours 








on request. 








© SIMPLIFIX 


SIMPLIFIX COUPLINGS LIMITED - HARGRAVE ROAD - MAIDENHEAD - BERKS. 
TEL: MAIDENHEAD 5100 - A member of the ALENCO Group of Companies 
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TESTED 
PROVEN 


— WEBB’S “One Day Service” 


for your urgent Varied and comprehen- 
Laboratory & sive stocks from a six- 
Prototype penny resistor to an 
requirements Eddystone VHF Receiver 


WEBB’S RADIO 


14 Soho Street, London, W.1. Telephone: GERrard 2089 
Shop Hours: 9 to 5.30 (7 p.m. Thursdays) and 9 to | Saturdays. 





SWISS 





MINIATURE BALL 
& ROLLER BEARINGS 


(A.1.D., A.R.B., and 1.E.M.E Approved) 





MANUFACTURE 


* 


Abridged catalogue, 
containing data of 
interest to all in- 
strument designers, 
will gladly be sent 
on request to the 


SOLE BRITISH DISTRIBUTORS 


MINIATURE BEARINGS LTD 


39 PARLIAMENT STREET, WESTMINSTER, LONDON, S.W.I. 
Established 1938 Tel: TRAfalgar 3386 & 5188 (5 lines) 
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ED ss 


IT WILL PAY TO INVESTIGATE 
THIS VERSATILE PROCESS! 





Ideal for 
DIALS, SCALES, FACIA PANELS, COMPONENTS 
CHASSIS MARKINGS, PRINTED CIRCUITS, 
ETC. 

(Demonstrations gladly arranged) 


GAYLER & HALL LTD. 


Harlequin Avenue, Brentford, Middlesex 
Telephone: ISLeworth 4401 -2-3 


























CLASSIFIED 
ADVERTISEMENTS 


If you want to emphasise your firm’s services or 
equipment; if you wish to advertise a vacant situa- 
tion, buy or sell equipment, the Classified Advertise- 
ment columns of “INSTRUMENT PRACTICE” will 
prove a valuable medium for your announcement— 
and bring results quickly. 


SITUATIONS WANTED —- 4d. per word, minimum 6/- 
SITUATIONS VACANT - 6d. per word, minimum 10/- 
CAPACITIES AVAILABLE- 6d. per word, minimum 10/- 
SERVICES AVAILABLE -—- 6d. per word, minimum 10/- 
BUSINESS OPPORTUNITIES 6d. per word, minimum 10/- 


Rates for other advertisements may be had on applica- 
tion to: 
Classified Advertisement Dept., 


INSTRUMENT PRACTICE 
9 Gough Square, London, E.C.4 
Telephone: Fleet Street 3172 
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THE BRITISH INDUSTRIAL 
MEASURING & CONTROL 
APPARATUS MANUFACTURERS’ 
ASSOCIATION 





An Association of British Manufacturers of Industrial 
Instruments for measurement and automatic control, freely 
uniting in their common interest to further the develop- 
ment of their industry. 


DIRECTORY OF MEMBERS THE 1960 NOW AVAILABLE ON 
AND THEIR PRODUCTS REVISED EDITION APPLICATION, POST FREE 


OF CONSIDERABLE VALUE TO 
GOVERNMENT DEPARTMENTS 


















' POWER PLANT AUTHORITIES AND 
ENGINEERS 






UMENTATION AND 
LTAGL JN INDUSTRY 


TRY 
BUMMCAM HELPS (NOUS: 
(NTO THE FUTURE 


B:I-M-CA! Vi 
ys INDUSTRIAL Ang, 

wrRol 7 4e2_ "Su, 
oe “ss a 


Chyy 


INDUSTRIAL ORGANISATIONS AT 
HOME AND ABROAD 





TECHNICAL CONSULTANTS 


it 
we 










PUBLIC REFERENCE wrreocia Mees 
TECHNICAL COLLEGE . °, 
AND FACTORY LIBRARIES Revistol960 £EpiTion 





THE BRITISH INDUSTRIAL 

MEASURING AND CONTROL 

APPARATUS MANUFACTURERS 
ASSOCIATION 


9, ARGYLL ST., LONDON, W.1. 





Let B.I.M.C.A.M. tell you more about its activities 
9 ARGYLL STREET, LONDON, W.!. Tel.: REGent 0568 














FreBRUARY 1961 INSTRUMENT. PRACTICE 243 









All advertisements must be PREPAID. 


advertisements at tariff rates. 


\ Situations Wanted, 4d. per word. 
tisements, 6d. per word, minimum of 10s. Semi-display advertisements, 4s. per line. 
Box Numbers count as four words. 
to Box Numbers must be addressed to /nstrument Practice, 9 Gough Square, Fleet Street, London, E.C.4 


CLASSIFIED 
SY ADVERTISEMENTS 


All other adver- 
Minimum £2. Display 
Replies forwarded Is. extra. Replies 


Minimum 6s. 


The Proprietors reserve to themselves the right to refuse to insert an advertisement if they think proper 
to do so. All possible care is taken to ensure accuracy in setting up the advertisements, but should an error 


be made the Proprietors will not hold th ives r 





Li 


in any way for same. 





OFFICIAL APPOINTMENTS 


THE SCIENTIFIC CIVIL SERVICE needs 
men and women for pensionable posts as 
Assistants (Scientific). Ages at least 17 and nor- 
mally under 27 on 31.12.61 with appropriate 
educational or technical qualifications (nor- 
mally G.C.E. with passes at “O” or “A” level 
in four distinct subjects including English 
Language and a scientific or mathematical 
subject, or O.N.C., or equivalent qualifica- 
tions) and at least 1 year’s experience in: 
(i) engineering or physical sciences, or (ii) 
chemistry, biochemistry or metallurgy, or 
(iii) biological sciences, or (iv) geology, 
meteorology, or skilled work in laboratory 
crafts such as glass-blowing. London salary 
from £361 10s. Od. (at 17) to £571 (at age 25 or 
over) rising to £743. Promotion prospects. 
Five-day week generally. Write Civil Service 
Commission, 17 North Audley Street, London, 
W.1, for application form, quoting S/59/61. 


INISTRY OF AVIATION require Engi- 
neers in their Electrical Inspection 
Directorate at Bromley, Kent, to assist in 
technical direction of: Post A, Electronic 
valves and transistors; Post B, Special purpose 
batteries. Duties include control of test- 
laboratories, close liaison with research and 
development establishments, manufacturers, 
etc., and offer a unique opportunity to gain 
wide experience in these fields. Salary range 
£820-£1,300 according to age, with good 
na ny of promotion to higher grades. 
ive-day week, generous leave and opportuni- 
ties to compete for established pensionable 
posts. The normal duties and responsibilities 
of these posts are at professional level and 
require candidates who possess the educational 
ualifications and practical a required 
or Corporate Membership of the Institution 
of Electrical Engineers. Experience in develop- 
ment, manufacture or inspection of electronic 
valves and/or transistors for Post A and of 
rimary and/or secondary batteries for Post B 
is desirable. Forms from Ministry of Labour, 
Technical and Scientific Register (K), 26 King 
Street, London, S.W.1, quoting D.830/OA. 


MINISTRY OF AVIATION require an 
Engineer III in Air Technical Publica- 
tions Branch, Chessington, Surrey, to prepare 
and/or supervise contractors’ preparation of, 
technical publications for Services on theoreti- 
cal and practical aspects of special weapon and 
navigational systems and associated test 
equipment. Qualifications: Recognised engi- 
neering apprenticeship or equivalent training, 
and corporate membership of Institution of 
Mechanical, Electrical or Civil Engineers 
or have exempting qualifications. Experience 
of electrical and instrument fields, and know- 
ledge of application of electronics in control 
and monitoring systems. Experience in writing 
and/or editing of technical matter desirable. 
Salary: £830 (age 25) to £1,300 p.a. (London 
scale). Commencing salary £1,125 p.a. at age 
34 or over. Not established, but opportunities 
to compete for establishment may arise. 
Forms from Ministry of Labour, Technical 
and Scientific Register (K), 26 King Street, 
London, S.W.1, quoting D.12/1A. Closing 
date 28th February, 1961. 


GOVERNMENT OF INDIA 
SMALL SCALE INDUSTRIES 


Applications are invited for an English- 
speaking Expert Consultant to develop the 
Industry for the manufacture of Surgical 
Instruments in India. Salary, to be negotiated, 
will be free of Indian Income Tax. Daily 
allowance. First-class sea/air passages. Leave 
1/22nd of period of duty. Medical treatment. 
Period of appointment to be negotiated. 

1. Candidates must have ten years’ experience 
of actual designing and manufacturing surgical 
instruments; must have worked in a well- 
known surgical instruments manufacturing 
concern for about ten years and should be 
capable of setting up model small scale 
factories to manufacture surgical instruments 
with latest equipment and tools required to 
demonstrate modern production techniques. 

2. The Expert will be attached to the Regional 
Institute, Madras, and will be required to 
design and manufacture prototypes of surgical 
instruments, which are now largely imported. 
He will also help small scale surgical instru- 
ment manufacturers in the region to produce 
some of these instruments under his guidance. 
The Expert will also be available when neces- 
sary for the Northern Region. 

3. Application forms available from the 
High Commissioner of India, Establishment 
Department, India House, London, W.C.2, 
quoting 15/33, to whom completed applica- 
— should be sent before the 21st February, 


SITUATIONS VACANT 


UTOMATIC CONTROL ENGINEER 

for technical sales in London area. The 
successful applicant will be of high calibre and 
have a sound knowledge of electrical engineer- 
ing and heating and air-conditioning plant. 
Full particulars please to A. H. de Roemer, 
Kingston Control Systems Ltd., Empire 
Chambers, 167 Clarence Street, Kingston-on- 
Thames. 


THE MANCHESTER COLLEGE OF SCIENCE AND 
TECHNOLOGY, 
SACKVILLE STREET, MANCHESTER, | 


A Senior Technician or a Chief Technician 
required in the Chemistry Department to join 
a chemistry research group and specifically 
to control and operate a High Resolution 
Nuclear Magnetic Resonance Spectrometer. 
Previous experience in this technique is not 
essential, but candidates should have a good 
knowledge of electronics or applied physics, 
and be interested in the further development of 
the technique for use in chemical research. 

Salary—Senior Technician, £700-£765 per 

annum (with additions for approved 
qualifications). 

Chief Technician, £825-£925 per 
annum. 

Forty-hour week. Superannuation Scheme. 

Applications, with full details, quoting refer- 
ence No. C.6 to the Bursar. Closing date 
14th February, 1961. 


Central Electricity Generating Board 
LABORATORY TECHNICIANS 
required for the following types of work at 


the RESEARCH LABORATORIES, 
LEATHERHEAD, SURREY:— 

(a) The development and construction of 

prototype mechanical and electrical apparatu 

and test rigs. 

Applicants should have served a recognised 
period of training and have considerable 
practical experience and ability, preferably in 
laboratory and other prototype development 
work, and must be capable of —- fitting 
and operating a wide range of machine tools 
to tool-room limits. A good knowledge of 
engineering materials is required. 

Applicants must have the ability to work 

with a minimum of supervision, to discuss 
problems with scientific staff and to give 
practical interpretation to their needs by the 
manufacture of experimental equipment, etc., 
in accordance with requirements. 
(b) The expanding Instrument Services 
Group is responsible for supplying the instru- 
ment needs of the Laboratories, and the field 
of work covers installation, testing, calibra- 
tion, and maintenance of a wide range of 
electrical, electronic, electromechanical and 
scientific instruments, both novel and con- 
ventional. 

Applicants should have several years’ 
experience with commercial and/or industrial 
instruments and equipment, and be capable of 
working with the minimum of supervision. 
Preference will be given to candidates who 
have completed indentured apprenticeship 
with an industrial user of instruments or an 
instrument manufacturer. The possession of 
an Ordinary National Certificate or City and 
Guilds Certificate in instrument maintenance 
would be an added qualification. 

The appointments, which are permanent and 
pensionable, carry staff status, and are based 
on a 38 hour/five-day week, with annual leave 
rising to a maximum of 4 weeks. Salaries 
within the range £650 - £940 p.a. 

Applications, stating age, qualifications, 
experience, i position and salary, to the 
Personnel Officer, 24/30 Holborn, London, 
E.C.1, as soon as possible. Envelopes should 
be marked ‘‘Confidential Ref. IP/471”’. 


BLECTRICAL ENGINEERING GRADU- 
ATE to do research and development on 
automatic plant. Opportunity will be given to 
acquire commercial experience and executive 
training. Box No. 746. 


AUTOMATIC CONTROL ENGINEER 
for technical sales in London Area. The 
successful applicant will be of high calibre and 
have a sound knowledge of electrical engi- 
neering and heating and air-conditioning 
plant. Full particulars please to A. H. de 
Roemer, Kingston Control Systems Ltd., 
Empire Chambers, 167 Clarence Street, 
Kingston-on-Thames. 





y ROLLS-ROYCE AND 
ASSOCIATES LIMITED 


For the Design of Nuclear Pro- 
pulsion Machinery for 
H.M. Submarines 


An Honours Graduate in Engi- 
neering, Physics or Mathematics to 
lead a section in the analysis of the 
dynamic behaviour of P.W.R. Power 
Plants under normal and accident 
conditions. 

A minimum of two years’ ex- 
perience of reactor kinetics and 
associated studies is required. 

A suitable salary and conditions 
of service will be negotiated. 

Apply in the first instance to:— 

Administration Manager 
Rolls-Royce and Associates Limited 
P.O. Box 31 
Derby 
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ou) HONEYWELL CONTROLS LIMITED 
HEMEL PLANT 


INDUSTRIAL AND 
HEATING CONTROL PANELS 


Vacancies exist for 


Contract Engineers 2: 1 
Draughtsmen Ref. HI7 


Estimators re: 1s 


We look for men with solid engineering back- 
ground and good specific experience in this or 
allied fields. We offer them excellent prospects 
of advancement and starting salaries will be in 
keeping with the importance of the post and the 
candidate’s experience. The Company operates a 
pension scheme and a free insurance service. 
Some housing assistance may be available to 
suitable candidates. Please apply to: 

The Personnel Officer, Honeywell Controls Limited, 
145 London Road, Apsley, Herts. 


Honeywell | 
iH) Fouts on Coritiol 


SINCE 18666 














International Computors and 
Tabulators Ltd. 


Hollerith and Powers Samas 
Accounting Machines 


Electronic Engineers are required to 
specialise, after training, on Electronic Calcu- 
lators and Computors installed, or to 
installed, in Greater London, Midlands, 
North West England areas. 


The following training and experience is 
required :— 


1. Experience in the maintenance and ser- 
vicing of Electronic equipment (Pulse Tech- 
niques) either in Industry or H.M. Forces on 
Radar; in addition the ability to handle bench 
tools and instruments, with an appreciation 
of the effect of electrical circuits on complex 
mechanisms. 


2. Qualifications. H.N.C. (Electrical or 
Electronics) or O.N.C. (Electrical) or at least 
two years’ study for the City and Guilds 
Certificate in Telecommunications. (Ad- 
vanced G.C.E. in Maths and Physics, with 
experience on Radar in H.M. Forces will also 
be considered.) 


These are staff vacancies which offer:— 
(a) An attractive career. 
(b) Retirement benefits. 
(c) An excellent Sick Pay Scheme. 
(d) Three weeks’ holiday after five years. 


Applicants who have this training and ex- 
perience, and who are aged 24-32 years, are 
invited to write to:—The Principal, Field 
Engineering Personnel Section, 1.C.T. Ltd., 
5/11 Holborn Bars, E.C.1. 


(Ref.—IPAE) 














INSTRUMENT ENGINEERS 


IMPERIAL CHEMICAL INDUSTRIES LIMITED 
GENERAL CHEMICALS DIVISION 


requires Instrument Engineers with experience in the fields of maintenance, 
design or development of instrumentation systems. These vacancies arise from 
the large capital construction programme on which the Division is engaged and 
from the rapid increase in the amount of instrumentation employed on modern 
chemical plants. The vacancies are primarily for works in the Merseyside area. 


Applications are invited from men aged between 25 and 40, with at least 
an Ordinary National Certificate (Higher National preferred) and with some 
experience of this sort of work in the chemical industry. 


Attractive salaries, Pension Fund and Profit-sharing Scheme. For married 
men some assistance is available in housing and reasonable removal expenses 
can be refunded. 


Write to: STAFF MANAGER, IMPERIAL CHEMICAL INDUSTRIES LIMITED, 
GENERAL CHEMICALS DIVISION, CUNARD BUILDING, LIVERPOOL, 3, quoting 
reference I.E.23. 
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British Titan Products 
EE CO.LTD. 


invites applications for an 


INSTRUMENT 
ENGINEER 


in the Chief Engineer's Department at Billing- 
ham, Co, Durham. 






The man appointed will be responsible to 
the Company’s Senior Instrument Engineer 
and his duties will involve the specification of 
equipment during the design of major pro- 
jects, the development and evaluation of new 
or special instruments and systems and to 
assist in the commissioning of new plants. 


Applicants should have a first-class 
knowledge of electronic and pneumatic 
principles and have had experience in design, 
maintenance or development of instrumenta- 
tion. Minimum qualifications should 
include H.N.C. in electrical, mechanical or 
chemical engineering with endorsement for 
the instrument engineering course. Alterna- 
tively, an honours degree in any of the above 
subjects with a minimum of five years’ 
industrial experience in instrumentation. 


Starting salary will be commensurate with 
experience and qualifications and other 
benefits include a Non-contributory Super- 
annuation Scheme, housing and removal 
assistance, etc. 

Those interested should write to:— 

THE PERSONNEL MANAGER: 
BRITISH TITAN PRODUCTS 
COMPANY LIMITED, 
BILLINGHAM, CO. DURHAM 


quoting reference S.1. 
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CLASSIFIED ADVERTISEMENTS 


continued from page 245 








SITUATIONS VACANT 
(continued) 


NGINEER, Electrical, B.Sc., or H.N.C. 

with experience in design of instruments or 
small electro-mechanical mechanisms. Good 
prospects. Four-figure salary. Pension 
Scheme. Apply, stating experience, to Chief 
Development Engineer, Measuring Instru- 
ments (Pullin) Ltd., Winchester Street, Acton, 
London, W.3. 


SENIOR DRAUGHTSMAN with experience 
on small mechanisms. Good prospects for 
right man. Pension Scheme. Apply, stating 
experience, to Chief Development Engineer, 
Measuring Instruments (Pullin) Ltd., Win- 
chester Street, Acton, London, W.3. 





DESIGNER 
DRAUGHTSMEN 


Vacancies exist for DESIGNER 
DRAUGHTSMEN on development 
and design of high-quality optical, 
mechanical and electronic measur- 
ing instruments, machine tool con- 
trols and automatic gauging equip- 
ment. Education to H.N.C. level 
coupled with previous design and/ 
or development experience essen- 
tial and a basic knowledge of elec- 
tronic circuit theory desirable. 
Applications should be made to:— 
The Technical Director, 
Taylor, Taylor & Hobson, 
Stoughton Street, 
Leicester. 














SIMON-CARVES LTD. 
require an 


ASSISTANT ENGINEER 


for instrumentation and _ control 
installation on large water-tube 
boiler plant. 


Applicants should have O.N.C. and 
preferably H.N.C. (Electrical or 
Mechanical). A knowledge of basic 
instrumentation principles is essential 
and experience of water tube boiler 
plant instrumentation and contro! is 
desirable. Salary will be in accord- 
ance with age and experience. The 
post is permanent and pensionable 
with excellent working conditions. 


Send brief relevant details to Staff & 
Training ivision, SIMON - 
CARVES LTD., Cheadle Heath, 
Stockport, Cheshire, quoting 
Ref. RL.S1. 








ATOMIC ENERGY RESEARCH ESTABLISHMENT 
HARWELL 


have 
vacancies for 
Electronic Mechanics 
Electricians and Electrical Fitters 
Electro/Mechanical Instrument Mechanics 
The successful applicants will be those with good training and 


experience and who are willing to train for a varied and interesting 
range of experimental work. 


Several of these vacancies are with the National Institute for 


Research in Nuclear Science and the new establishment being built 
nearby at Culham. 


Superannuation and sick pay schemes 
Assisted transport scheme 


Further Education facilities 


+ + + 


Housing provided for married men living outside the 
Harwell transport area, or assistance given with house 
purchase. 


Please send for explanatory booklet and application forms to :— 


INDUSTRIAL RECRUITMENT OFFICER, A.E.R.E., 


HARWELL, DIDCOT, BERKS. 
H.159. 











INSTRUMENT ENGINEER 


Imperial Smelting Corporation Limited wishes to appoint an Instru- 
ment Engineer to assume responsibility for instrument maintenance 
within an area covering half the Works at Avonmouth. Under the 
direction of the Works Instrument Engineer, the duties will include 
the installation and maintenance of a wide variety of measuring and 
controlling instruments, the instructing of plant personnel in the 
proper use of instruments installed, and advising on the possible 
extension of instrumentation and automatic control. Applicants 
must have had at least 3 years’ experience of instrument maintenance 
and a technical education of a level which will enable them to keep 
abreast of modern developments in instrumentation. Applications 
to Personnel Manager, Imperial Smelting Corporation Ltd., Avon- 
mouth, Bristol, quoting reference AIE/IP. 
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The Research Laboratories of 
The Morgan Crucible Co. Ltd. 


INSTRUMENT MECHANIC 


required to maintain and repair a wide 
range of industrial measuring, con- 
trolling and recording instruments. 
Previous experience in this type of work 
is essential. 


This is a Staff appointment. Pension, 
life assurance and incentive bonus 
schemes in operation. 


Apply quoting reference X/F84/3 to: 
The Manager, 
M.R.D. Services, 
The Morgan Crucible Co. Ltd., 
Battersea Church Road, 
London, S.W.11. 








INSTRUMENTATION 

required by 

THE WELLMAN SMITH OWEN 

ENGINEERING 
CORPORATION LIMITED 

Applicants should possess a good Technical 
and Electrical Engineering background and 
have had sound training and experience in 
all types and systems of Instrumentation, 
preferably as applied to Steelworks and the 
Metallurgical Furnace Industry. 

he selected applicant will be required to 
prepare schemes (for incorporation in Pro- 
jects) for general Instrumentation and control 
of Combustion and Heating Processes and to 
deal with all details connected with the 
engineering, purchase and planning of 
Instrumentation incorporated in Steelworks 
Plant Contracts. 

Staff position, five-day week, Contributory 
Pension Scheme. 

Applications giving full particulars, which 
will be treated in strict confidence, to be 
addressed to:— 

The General Manager, 
Furnace Division, 
The Wellman Smith Owen Eng. 
Corpn. Ltd., 


ENGINEER 


Parnell House, 
Wilton Road, 
don, S.W.1. 














DAVY AND UNITED 
INSTRUMENTS LIMITED 


invite applications for 
the following vacancy: 


TECHNICAL WRITER 
(MALE) 


The successful applicant will be required 
to familiarise himself with the functions 
of industrial instruments, and prepare 
instruction booklets relative to per- 
formance and maintenance of such 
equipment; ability to read appropriate 
drawings necessary and previous ex- 
perience of this type of work an advan- 
tage. -Good conditions, dining and 
sports facilities. Contributory pension 
schemes. 


Apply Personnel Department, 


Davy and United Instruments 
Limited, 

Darnall Works, 

Sheffield, 9. 








puLp AND PAPER INDUSTRY. Electro- 
flo Meters Co. Ltd. have vacancies for 
senior Engineers in their rapidly expanding 
Pulp and Paper Division. Applicants should 
hold H.N.C. or better. 


Opportunities will be available for overseas 
travel in connection with large foreign con- 
tracts and projects, but suitable applicants will 
be based in London, N.W.10. Ability to 
handle technical correspondence essential. 


Considerable prospects of advancement are 
assured to the right man, who should be con- 
versant with the Pulp and Paper industry at 
home or abroad and interested in the latest 
advances in the application of automatic 
control techniques. 


Write, stating age, experience and salary 
required, to Mr. Stainsby, Electroflo Meters 
we” Abbey Road, Park Royal, London, 


Central Electricity Generating Board 
ASSISTANT ENGINEER (CONTROL) 


required in the Power Plant Design Branch of 
the Design and Construction Department at 
Headquarters, London, S.E.1. The Branch is 
responsible for the design of boiler, turbo- 
generator and ancillary plant in conventional 
power stations, and for the design of plant 
other than reactors and their ancillaries in 
nuclear power stations. It is staffed mainly 
with engineers specialising in individual items 
of power plant, or in particular aspects of 
those items, and works in close collaboration 
with those responsible for the operation of the 
Board’s power stations. 

The successful candidate will become a 
member of a small section dealing with the 
instrumentation and control of power station 
plant. His primary duties will be to investi- 
gate problems in connection with automatic 
control and will include the formulation of 
performance requirements and the critical 
assessment of schemes proposed by manu- 
facturers. 

Candidates should have a degree in 
mechanical engineering and/or corporate 
membership of the Institution of Mechanical 
Engineers. A sound knowledge of basic 
control theory and experience in the design 
of automatic control installations are 
required. . 

Salary within the range £1,460-£1,890 p.a. 

Applications, stating age, qualifications, ex- 
perience, present position and salary, to the 
Appointments Officer, 24/30 Holborn, Lon- 
don, E.C.1, by 28th February. Envelopes 
should be marked ‘‘Confidential Ref. LP/3’’. 


PATENTS 


THE Proprietor of British Patent No. 
784,348 for “‘A Metering Device for 
Liquids or Solutions” desires to enter into 
negotiations with a firm or firms for the sale of 
the patent or for the grant of licences there- 
under. Further particulars may be obtained 
from Marks & Clerk, 57 and 58 Lincoln’s Inn 
Fields, London, W.C.2. 


COURSES 


Loughborough College of Technology 
SHORT COURSE ON INSTRUMENTATION 
A short course on Instrumentation for Control 
Engineering has been organised to take place 
from the 5th to the 25th April, 1961. The 
course aims at introducing three of the main 
topics within Instrumentation, namely, Basic 
Measuring Principles, Control Theory, and 
Analogue Computation. 
Fees: 55 guineas inclusive of full residence. 
30 guineas—Tuition fees only. 
Further particulars may be obtained from: 
H. Buckingham, Esq., M.Sc., Ph.D., 
A.M.IL.E.E., 
Head of the Department of Electrical 
Engineering, 
College of Technology, 
Loughborough, Leicestershire. 








A COURSE IN 
INDUSTRIAL 
INSTRUMENT 
TECHNOLOGY 


BY 
J. T. MILLER, B.Sc., F.lnst.P. 


So great has been the demand for 
reprints of Mr. Miller’s Course in 
Industrial Instrument Technology 
that the supply was soon ex- 
hausted, and a more convenient 
new edition, produced by the 
photo-1itho process and bound in 
stout paper covers, is now avail- 
able. 


CONTENTS 

I. Basic Elements or Mech- 
anisms. 

II. Diaphragms. 

Ill. U-Tube Manometers. 

IV. Flow Metering Elements 
for Fiuids in Pipes. 

V. Flow Metering Elements 
for Fluids in Pipes (con- 
tinued). 

VI. Measuring Instruments 
for Differential Flow 
Elements. 

VII. Flow Measurement: Inte- 
gration from  Differen- 
tial Pressure Instru- 
ments. 

VIII. Area Meters: Rotameters 
and Flowrators. 

IX. Anemometers, Electrical 
Flow Meters and Quan- 
tity Meters. 

- Electrical Methods. 

- Electrical Methods (con- 
tinued): Resistance 
Thermometers. 

XII. Radiation Temperature 

Measuring Instruments. 
XIII. Humidity Measurement. 
XIV. Industrial Electronic In- 
struments for the Mea- 
surement (and control) 
of Temperature, Pres- 
sure, Flow, etc. 
XV. Electronic 
(continued). 

XVI. Automatic Control. 

XVII. Automatic Control (con- 

tinued). 

XVIII. Automatic Control (con- 

cluded). 


ape] 


Instruments 


Price 20/= post free 


Send your order to: 


UNITED TRADE PRESS 
LTD. 


9 GOUGH SQUARE 
FLEET STREET, LONDON €E.C.4 
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FOR SALE 


EW Electro-Magnetic High-Speed Press 
for Sale. Impact force of ram is 
adjustable between 600 Ib. and 34 tons. Suit- 
able for stamping, riveting, forming, piercing, 
etc., in sheet metal, cardboard, leather, etc. 
Strokes variable between 30 and 200 per 
minute. Working gap 6% in. Table 10 in. x 
10 in. Suitable for 220/single phase/50 cycles 
supply. F. J. Edwards Limited, 359 Euston 
Road, London, N.W.1, or 41 Water Street, 
Birmingham, 3. 


SERVICES AVAILABLE 


NEGATIVES and POSITIVES from your 
own Printed Circuit Master Drawings to 
close tolerances with a 24-hour service (if 
required). Print & Photo Services Limited, 
43 Selsdon Road, South Croydon, Surrey. 


RECISION ENGRAVING of Instrument 

Panels, Dials, Scales, Nameplates, Labels, 
etc., Plastic Components, ‘‘Perspex’’ fabrica- 
tions. Stockists of ‘Perspex’ acetate, 
Traffolyte, etc. Speedy deliveries on long or 
short runs. A.I.D. and A.R.B. approved. 
Leicester Engravers (Plastics) Ltd., 60 Edwyn 
Street, Leicester. Telephone: Leicester 58375. 


IRRORS, re-silvered or re-aluminised 

promptly to very high standards at 
moderate prices. Front or back silvering 
including heat-resisting silvering, or surface 
aluminising. New mirrors supplied. Over 50 
years’ experience of mirror manufacturing. 
GOwLLANDs Ltp., Morland Road, Croydon. 
Telephone: Addiscombe 3011. 


ACHINE ENGRAVED SCALES, Feed 

Dials, Panels, Labels, etc., in plastic 

and metal. Excellent delivery. O. H. Kampf 

Co., 15a Market Square, Crewkerne, 
Somerset.—Telephone: Crewkerne 709. 


50,000 
PRECISION INSTRUMENT GEARS 
of all types from stock 
(now including Spiral Bevels) 
Write for fully comprehensive Catalogue 
The Davall Gear Company Ltd., 
Potters Bar, Middlesex 
Telephone: Potters Bar 2382 











DEVELOPMENT OF NEW PROJECTS 


Designing, Drawing, Detailing Prototypes. Small 
quantity manufacture. Special purpose machines. 
Instrument work a speciality. Inventions worked out 


A. RUNDLE (Upper Norwood) LTD. 
Micro Works, Stoney Lane, Church Road, 
Upper Norwood, London, S.E.19 


Enquiries and quotations invited 
Telephone: LiVingstone 4682 

















VIRGIN 
TREBLY DISTILLED 
and VACUUM 
DISTILLED 

Packed to meet 


all require- 
ments 












Works: 
LEYTON- 


STONE, 
LONDON, E.!! 
Branches: 
MANCHESTER & 
X% WEST BROMWICH 
HARRISON CLARK LTD. 
KLARKARRY HOUSE 
94 BROADWAY, LEIGH-ON-SEA 


PHONE: LEIGH-on-SEA 77841 





-—MACHINE ENGRAVING—~ 


one off or small batches 


Indexing Dials and Scales divided. 
Instrument Components a Speciality. 


A. RUNDLE (Upper Norwood) LTD. 


Micro Works, Stoney Lane, Church Road, 
Upper Norw |. London, S.E.19 
Teleph 4682 


LIVi 











INSTRUMENT — WATCH — CLOCK 
TOOLS and MACHINERY 


Taps Wri Dies 

Files ry . Pliers 

Tweezers \ Broaches 

Drills aos Pivot Steel 
(.005” & up) ” 


Micro-Precision Lathes and Bench Drills 
Send for Swiss, French & British made Goods Catalogue 
JOHN MORRIS (Clerkenwell) LTD. 
(Wholesalers) 
64 Clerkenwell Road, Londen, E.C.! 

















5 High Street, Birmingham, 14 











— SPINNINGS — 
IN ALL METALS 


Hydraulic and Flow Spinning Specialising 
for the Electronic and Instrument 
Industries. 

* 


Hydraulic Presswork 
Argonarc & Spot Welding 
* 
E. J. PURDIE & SON LTD. 


49-53 CORSICA STREET, HIGHBURY, N.5. 
Telephone: Canonbury 2128 











TRANSFORMERS 


Suppliers to B.B.C.,1.T.A., and leading radio manu- 
facturers, single or long runs, prompt delivery, 
home and export. 


rewinds to all makes 
FORREST TRANSFORMERS LTD 


Shirley, Solihull, Warwickshire 
Telephone: SHirley 2483 








The only complete 


WAREHOUSING, PACKING 
& DESPATCHING SERVICE 


in the CENTRAL LONDON AREA 
is now able to undertake additional 
contracts owing to recent extensions to 

premises. 

Our Service covers every detail— 
Warehousing, Packing, Despatching, 
Stock-taking, Shipping, Documenta- 
tion and Invoicing. It is already 
employed with advantage by both large 
and small organisations, either per- 
manently, or for periodic or special 
occasions. 

We guarantee any Warehousing, 
Collecting, Packing and Despatching 
operation in any field of Industry, 
handled promptly, efficiently and 

ECONOMICALLY 
Let our Representative call and discuss 
any problems. An estimate costs you 
nothing, and probably can provide very 
substantial savings on your present 
costs. It is doing this for other Firms; 
it can do the same for you. 
Contact us today 
, PAGES LTD. 
29-31 Bramley Road, LONDON, W.10 
Telephone: Park 2378-9 














CASE and COVER Specialists 


In the manufacture of Leather 
and Substitute Cases and 
Covers to fit Manufacturers 


own products. 


EYE APPEAL 





WE DESIGN TO GIVE 


COMBINED WITH 


Send us your problems to solve 


Cc. S. LINDSEY LTD. 
CROWN WORKS, GODMAN ROAD, PECKHAM, LONDON, S.E.15 
Telephone: New Cross 4636 


PROTECTION AND  Piflblbaall’ 
USEFULNESS a Ekctronic Controls = 





ELESTA 


’ PRECISION COLD CATHODE TUBES 


High-speed miniature Decade Counters: max. counting 
rate = 300,000 and | million p.p.s. 

Miniature d.c. and a.c. Triggers with pure molybdenum 
cathode: very long life = over 25,000 hours. 

Miniature and sub-miniature Voltage Reference and 
Stabilisers with pure molybdenum cathode: Stabilised 
life = over 20,000 hours. 

Precision magnetic and thermal Relays. 

Timers, Pilot Relays, Light and 

Photoelectric Controls, Oil-burner Controls. 


Write or phone for DATA and CIRCUITS. 


Distributing Agents: BRITEC LIMITED 


17 CHARING CROSS ROAD, LONDON, W.C.2 
WHI 3070 
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Circle 129 for further information 





FOR QUALITY SCREWS AND NUTS 
IN STAINLESS STEEL, STEEL AND BRASS 








B.A. WHIT AND AMERICAN THREAD SYSTEMS 
AVAILABLE FROM STOCK 





A.I.D. AND A.R.B. APPROVED UNDERTAKING 


i 


May we send you our Catalogue? 














PREMIER SCREW & REPETITION CO. LTD. 
WOODGATE, LEICESTER. Telephone 25691-5 
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‘SCIENTIFIC INSTRUMENTS 
Sy Airmec 
7 ene 
For Laboratories and PrototypeDepartments ag 
Associat 
For the past six years we have been fulfilling the demand for poo ty 
small quantities (one upwards) of Type ‘“‘H’’ and “DH” Avo Lec 
Rotary Wafer Switches to specification at exceptionally short Bamfor‘ 
notice. For example, an order for six switches would normally i anor’ 
be dispatched within 24 hours of receipt. ;  BLM.C 
Black A 
In response to numerous requests from our regular customers ay 
—the leading electronics, aeronautical and automobile com- Bradley 
P . . . Britec L 
research institutions, the G.P.O., Government British | 
Bodies, etc.—we have now extended our range to include ee 
“LO” Lever and Push-Button switches. Budenbi 
Small quantities of wafer switches are constantly required in { ped 
the development of new equipment, for lashed-up test-gear, | Cobb-S' 
; “ a : Cockbu 
and sometimes for a ‘“‘production”’ run of half a dozen or so : Cooke | 
large pieces of equipment. Switches for these purposes are : pea 
invariably wanted in a hurry and they are seldom simple 
“stock lines”. Specialist Switches Ltd. will make up these —s 
orders faster because we are specifically planned for small core 
quantities. Dewran 
Dobbie 
Price Lists and Design Charts available on request -ecthe 
SPECIALIST SWITCHES LIMITED oe 
E.& H. 
F. S$. BOUGH & co. LTD. 23 Radnor Mews - London, W.2 _— 
| HAWKES LANE, WEST BROMWICH atti teeta | Beer 
Telephone: WED 0318 
\ | 
TO MEET THE MOST 
G L A 5 Ss EXACTING DEMANDS 
OF MODERN SCIENCE 
AND INDUSTRY 
All Glass Requirements for Scientific 
q Continuous Roll, Rectangular Sheet and Circular 
Instrument Manufacturers and : ikea : 
Research Workers Charts are produced in conventional ink recording \ 
papers of high stability as well as in electro-sensitive, j 
@ SHEET & PLATE GLASS—cut and ground heat-sensitive’ and pressure-sensitive materials. | 
to exact dimensions i 
@ LENSES, PRISMS & FLATS — to any 
standard of accuracy 
, y ; 
@ MIRRORS — back silvered and front "Y/Y 
surface aluminised, etc. YY 
LY¥lyy 
@ BLOOMING of optical components Y WY, Y 
tj yf, 
phy 
Cc. J. WHILEMS, LTD. 
ILFORD OPTICAL WORKS bh 
FOREST ROAD, BARKINGSIDE aes 4 
ESSEX | 
Telephone: HA!nault 5454-5 RECORDER CHARTS Ltd. ) 
The Chart Division of the Instrument Industry 
CLYDE VALE, DARTMOUTH Rd., LONDON, S.E.23 
Te: ron. 9200 TELEGRAMS | VERIGRAPH, FOREST, LONDON. 
Circle 132 for further information Circle 133 for further information FEBR 
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Advance Components Ltd. 

Airmec Ltd. 

Alexander Controls Led. 

Alto Instruments Ltd. 

Arrow Electric Switches Led. é 
Associated Electrical Industries Ltd. 
Atlas Plating Works Lt : 
Audley eure _ Led. 

Avo Ltd. 


Bamford & Co. Ltd., F. 

Barrow Hepburn & Gale Ltd. 
Bedford, A. H. & Son. 
B.1.M.C.A.M, 

Black Automatic Controls Ltd. 
Blakeborough & Sons Ltd., J. 
Bough, F. S. & Co. Ltd. i 
Bradley Led., G. & E. 

Britec Led. 

British Driver-Harris On. Ltd. ‘ 
British Rototherm Co. Ltd., The 
British Sonceboz Co. Ltd., The 
Budenberg Gauge Co. Ltd. 


Chance Bros. Ltd. ° 
Classified Advertisements . 


Cobb-Slater Instrument Co. Lred., The. 


Cockburns Ltd. ° 

Cooke & Sons Ltd., James 

Counting Instruments Ltd. 

Crosby Valve & Engineering Co. Ltd. 


Datum Metal Products Ltd. 

Davy & United Instruments Ltd. 
Davy-Ashmore Group 

DCMC Industrial Aerosols Ltd. 
Dewrance & Co. Ltd. 

Dobbie Mcinnes (Electronics) Led. 
Dow Chemical Co. (U.K.) Led 


Drawing Office Equipment & Materials Exhibition 


Drayton Regulator & Instrument Co. 


€. & H. Fileter Co. Led., The 
Eddystone 

Elcontrol Ltd. . 

Electro Methods Ltd. 

Eley & Sons, Charles . 
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Ellay Tubes Led. 

Elliott Brothers (London) Ltd. 
Ether Ltd. 

Evans Electroselenium Ltd. 
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